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. . . not a barbiturate 


Presidon, a qruick acting, 
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and nervous tension, is a pyndine 
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Signs and symptoms leferable to tlie right 
upper quadrant can be clarified by a cardi- 
nal diagnostic step— oral cholecystography 
with Priodax * With this simple proce- 
dure, the diagnosis of chronic gallbladder 
disease can usually be definitively made or 
ruled out Such precision stems from the 
rapid and almost complete absorption of 
Priodax 

With Priodax, the normal gallbladder is 
cleaily and distinctly visualized, whereas 
nonvisualization oi faint visualization al- 
most always indicates cholecystic disease 
Due to Its optimal radiopacity, gallstones 
show up well, either as negative shadows 
(if radiolucent) or as shadows denser than 
the suriounding Priodax (if radiopaque) 


PRIODAX 

(BRAND OF lODOALPHIONlC ACID-SCHERINC) 


Patient tolerance to Priodax is excellent, 
untowaid reactions such as severe nausea 




and vomiting are seldom encountered Loss 
of the medium is thus avoided and diagnos- 
tic accuracy consequently enhanced 

PACKAGING Priodax, beta (4 hydroxy 3, 5 
diiodophenyl) alpha phenyl propionic acid. Tablets 
are available in envelopes containing six 0 5 Gm 
tablets (1 dose) , boxes of 1, 5, 25 and 100 envel 
opes Hospital Dispensing Package containing 4 
rolls of 250 tablets each 


CORPORATION BLOOMFIELD, N J 
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Angulations are plainly marked and easily adjusted so that various 
prescribed positions can aitvays be accurately duplicated, or quickly 
changed The comfortable sponge-rubber faced clamps are easily 
adjustable to either verucal or horizontal positioning, which is fur- 


ther facilitated by a reflecting surface at the bottom of the device 
Your Picker representative will be glad to show you how easily 
the various accepted techmcs for head radiography are accomplished 
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Medulloblastoma Non-Operative Management witb 

Roentgen Ttierapy After Aspiration Biopsy* 

C B PEIRCE, MD, M Sc , FACP, W V CONE, MD, FRCS, J BOUCHARD, MD, DMRE (Cantab), 

and R. C LEWIS, M D 

MontreeJ, Canada 


I NTRACRANIAL tumors ansing during 
childhood fortunately are not overly 
frequent But, too often, the symptoms 
and signs are not recognized for weeks to 
months, with the result that by the tune 
the child is brought for defimtive treat- 
ment, if he IS not virtually monbund, his 
condition is grave This is especially true 
with the medulloblastomas, whose common 
site of ongm is m the cerebellum and roof 
of the fourth ventncle Further, them 
history is commonly that of rapid tumor 
growth and ultimately marked tendency to 
dissemmate throughout the subarachnoid 
spaces of the bram and spmal cord Al- 
though of all the ghomas — mdeed, of all 
mtracramal primary neoplasms — medullo- 
blastoma appears to be the most vulner- 
able to irradiation, the roentgen and 
neurosurgical hterature is replete with 
reports of failures to control this tumor 
In the hope that some modification of 
the management of these cases might 
effect an improvement m this gnm situa- 
tion, the use of the twist-dnU techmc 
developed for ventriculography (W VC) 
has been employed to afford means of 
obtammg biopsy tissue for histologic diag- 
nosis m cerebellar tumors This method 


has now been used m a total of 16 cases of 
suspected cerebellar tumors, with no com- 
phcations The results of this type of 
aspiration biopsy m these 16 cases have 
certainly proved it to be a necessary and 
useful procedure, smce the tissues obtamed 
showed the following vanety 


Medulloblastomas 5 

Medulloblastoma, proved to be so at operation 1 

Astrocytomas 3 

Glioblastomas 2 

Abscess 1 

Generalized encephalopathy 1 

Three cases m which no abnormal tissue was 
obtamed on biopsy but at operation proved 
to be 

Medulloblastoma 1 

Astrocytoma 1 

Ghoblastoma 1 


16 

Thus, knowledgeable differentiation of 
the medulloblastomas from the astrocyto- 
mas and other conditions and deasion as to 
imtial surgical attack or mtelhgent adnun- 
istration of proper roentgen therapy are 
pemutted, with a minimum of trauma, 
consequently mimmal shock and rmmmal 
nsk of dissemmation of the neoplastic cells 
This IS m contrast to a pohcy of attempted 
surgical removal of the major part of the 


' From the Departments of Neurosurgery and of Radiology, McGdl University, Royal Victoria Hospital and the 
Montreal Neurological Institute Presented at the Thirty-thud Annual Meetmg of the Radioloeit^ Siooiptv nf 
North America, Boston Mass , Dec. 1-6, 1947 Submitted for publication m January ^ society of 
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tumor followed by so-called "senes” of 
roentgen therapy, sometimes repetitious 
and inadequate 

The residts in our small group of un- 
fortunate children have been encouragmg 
so far 

GENERAL CONSIDERATIONS 

The problem of management of cere- 
bellar tumors IS complex The relatively 
slowly growing, localized, more commonly 
asymmetnc astrocytomas, hemangiomas, 
and some ependymomas, without doubt, 
are best treated by radical operative inter- 
vention (Elvidge, Penfield, and Cone, 
1937, Bailey, Buchanan, and Bucy, 1939) 

The medulloblastomas present a differ- 
ent situation The early vomiting is com- 
monly mistaken as mdicatmg a gastro- 
mtestmal disorder The broad stance, 
widened gait, symmetrical mvolvement of 
tlie lower extremities without gross change 
m muscular control of the upper limbs, 
and the “nystagmus” are overlooked for 
weeks to months Although there is a 
greater madence of medulloblastoma under 
the age of ten years (Bailey) , the less rapidly 
progressive, but almost as frequent, astro- 
cytoma must be differentiated, if possible, 
before decision is taken as to the method 
of treatment Medulloblastoma is further 
charactenzed by relatively rapid growth m 
usuall} less than fifteen months, and a 
rather marked "fcrtihty,” as manifest m 
tlic ainhty of some tumor cells to survive 
considerable irradiation and to propagate 
further tumors locally and elsewhere along 
tlie subarachnoid spaces, wherever they 
ma\ settle down 

The operative mortality rate is high 
Bailci Buchanan, and Bucy (1939) report 
22 per cent m 17 cases, Cushmg (1930) 
J'l 2 per cent m 68 cases, Elvidge, Pen- 
held and Cone 23 6 per cent m 17 cases 

Bailee and Cuslung (1925) observed 
Uiat 'unllioiit postopcratice nradiahon, the 
average survival was seven months, ’ivith 
irradiation, tlie average was nmeteen 
months D} ke's (1942) senes show^ed some 
improvement, 22 3 months In 11 cases 
which wc have reported for the penod 


1939-^, the average survival following 
open operation and roentgen therapy was 
twenty-two months 

The histologic study of the effect of 
irradiation on the ghomas by Frazier, 
Alpers, Pendergrass, and Chamberhn 
(1937) confirmed the previous chmeal ob- 
servations on the advantage to be gamed 
by irradiation of medulloblastomas But, 
also, it emphasized the abihty of some of 
the cells to survive the irradiation apphed, 
and, m time, to resume propagation, with 
consequent recurrence as well as dissemina- 
tion of the tumor Then patients, as 
practically all others, were subjected to 
major surgical mtervention The pro- 
gram of roentgen therapy which they em- 
ployed m the several cases ated demon- 
strates the gropmg for some pattern of 
irradiation which may prove to be less 
symptomatic and more permanent m the 
control of this mahgnant neoplasm Them 
histologic data leave httle doubt that if the 
neurosurgeon and the radiation therapist 
can devise a proper method, medt^o- 
blastoma may be controlled 

The type of operation has varied widely 
Spitz, Shenkm, and Grant (1947) remove 
only enough of the tumor to open up the 
cerebrospmal-fluid pathways B alley et al , 
after operative exposure, take a biopsy 
for diagnosis and then perform a wide de- 
compression Cushmg advocated thor- 
ough local removal by dissection and suc- 
tion, as did Penfield, Cone, and Elvidge 
m 1937 Frazier and his associates ap- 
parently varied them surgical measures, 
takmg a biopsy only m some at the mitial 
subocapital decompression, secondarily, 
subtotal removal of the tumor was ap- 
parently essayed 

PRINCIPLES UNDERLYING NEW APPROACH 

On the thesis that these children would 
do as well, and perhaps better, if the 
trauma necessarily madent upon surgical 
mterv'^ention could be avoided, that the 
operative mortahty would thus be ehmi- 
nated, that with a histologic diagnosis the 
medulloblastomas could be sorted out 
from other postenor-fossa lesions, and thus 
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Fig 1 Twist-dnll hole for ventnculography This procedure is performed in the dressmg room immediately 
pnor to ventnculography The child is postured on a cerebellar head rest with a shampoo-board attachment 
No sedation is necessary One nurse is usually all that is required for restramt The twist-dnll set, seen on the 
table, includes the twist dnU, ventricular needles, synnge and needles for injecting local nupercame’ and a small 
scalpel 

Pneumoencephalography is always performed pnor to the taking of an aspiration biopsy 
Fig 2 Aspuation biopsy technic Side view of suboccipital twist-dnll immediately pnor to the taking of a 
biopsy This procedure is also performed m the dressmg room immediately off the ward Exactly identical m- 
stniments and equipment are used In addition, a No 13 brain biopsy needle is required Landmarks consist 
of the midlme and the line of the greatest bulge of the ocapital bone The twist drill opening must be made 
about 4 cm lateral to the midlme and below the hue of greatest prominence to avoid important venous smuses 


permit immediate mstitution of roentgen 
therapy, one of us (WV C), two years 
ago, began to perform aspiration biopsies 
on cerebellar lesions which chmcally seemed 
to be medulloblastomas 

Because we beheve that aspiration biopsy 
can be done safely, afFordmg a defimte 
diagnosis m the majority of lesions, and 
further, that without biopsy many lesions 
which would respond better to operation 
than to irradiation would not be sorted 
out, we cannot agree with Cutler, Sosman, 
and Vaughan (1936), who favor radiation 
therapy of suspected cerebellar tumors 
without histologic diagnosis Also, with 
such biopsy, no tune would be lost (m fact, 
some four to ten days gamed) m the case 
of the cystic astrocytomas, m which opera- 
tion IS the treatment of choice 

Children with medulloblastoma are com- 
monly in a serious and very unfavorable 
condition and are markedly poor operative 
risks on admission As noted above, they 


are usually less than ten years old and them 
symptoms have gone unrecogmzed for 
weeks to months The five m this particu- 
lar group (3 guls, 2 boys), varied from 
mneteen months to eight years of age 
Symptoms had been present from one to 
seven months Headache and vonutmg 
were exhibited by 4, difficulty m gait by 4 
One complained of defective vision, one 
had a left mternal squint 

Upon adimssion, 3 children were particu- 
larly poor operative risks, dehydrated and 
hstless Four revealed bilateral papil- 
ledema, the fifth bilateral optic atrophy 
All had an ataxic gait In 3 cases there 
was mvolvement of the pyrarmdal tracts 
Three patients had nystagmus and stiff 
neck One exhibited paresis of the fifth 
and eighth cramal nerves on one side 

VENTRICULOGRAPHIC ORIENTATION 

Anatomical location of the tumor was 
proved m 4 cases by ventnculography 
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One very urgent case was subjected to 
biopsy without a preceding ventnculo- 
gratn The air studies in 3 of the children 
were accomphshed on the day of admission, 
the fourth being done after two days obser- 
vation in the hospital 

The technic for ventriculography at the 
Montreal Neurological Institute vanes m 
several pomts from that used in other 
chnics Save for the roentgenographic 
operations, tlie entire procedure is earned 
out in the surgical-dressing room adjoimng 
the ward The child is postured on a 
cerebellar head rest (Fig 1) with shampoo- 
board attachment Bilateral panetal 
tivist-dnll holes are placed 4 cm from the 
midhne and one-third the distance from 
the iHiou to the glabella These can be 
found again easily if ventncular puncture 
later becomes necessary Bram needles 
(No 18) are placed in the ventncles 
at the junction of the lateral and postenor 
horns, the ventncular pressure is meas- 
ured, and it IS ascertained whether or not 
the ventncles communicate The ventnc- 
ular fluid IS as completely replaced with 
owgen as possible Roentgenographic 
studies mclude the standard positions, but 
mth speaal manipulation and posmg to 
demonstrate the fourth ventncle 

As soon as the films can be processed and 
examined, location of the tumor is deter- 
mined and biopsy is done 

BIOPSY METHOD 

The techmc of biopsy is simple, provid- 
ing certam safeguards are obsen^ed The 
patient is agam moved to the surgical- 
dressuig room and postured on the cere- 
bellar head rest (Fig 2) Under local 
anestlusia, a twist-dnU hole (usmg a No 
30 dnllj, similar to the above, is placed 
halfway between the imoji and the maslotd 
process, just below the bulge m the occipi- 
tal bone Care is thus taken to avoid the 
lateral sinus Tlie biopsy matenal is then 
inthdrawn b) means of a No 15 bram- 
biopsy needle, inserted not to exceed a 
depth of 7 cm , directed mto the estimated 
site of tlie tumor Biops}' is done only if 
the intracranial pressure is high This 


reduces possible comphcations from a rup- 
tured vessel We have already called 
attention to the facihty with winch this 
procedure can be accomphshed without 
comphcations 

The whole neurosurgical procedure, m- 
cludmg shavmg the head, can be done m 
less than thirty mmutes, and, mcludmg the 
time for roentgenographic exposures and 
processmg, should not exceed an hour No 
drapmg is required, and no more restramt 
than can be provided easily by a nurse 

In the case of medulloblastomas, the 
“brain worms” containing tumor, in the 
gross, are soft m consistency and have a 
semitranslucent appearance The tumor 
matenal smears very evenly and smoothly 
on compression between two glass slides 
These smears are then stamed with Reid’s 
eosm and methylene blue for qmck study 
Frozen sections can be made and studied 
if suffiaent matenal is removed Not 
uncommonly an amount adequate to per- 
nut fixation and imbeddmg for standard 
microscopic studies is obtamed 

Histologically there are two types of 
cells (Figs 3 and 4) Most numerous are 
tlie small pear-shaped cells with large dark- 
ly stainmg nuclei and scanty cytoplasm 
(Fig 5) These often occur m groups 
around a vessel or m ball formation (Fig 6) , 
mth their smgle processes interrmngled 
in the center The other type (Fig 7) 
consists of large tessellated cells with rela- 
tively more cytoplasm These tend to be 
arranged m a pavement-hke fashion Mi- 
totic figures can usually be observed 

ROENTGEN THERAPY 

Upon such confirmation of diagnosis 
microscopically and determination of the 
site with, to some degree, the probable size 
of the tumor, radiation therapy can be m- 
stituted intelhgently within a very few 
hours after admission This is in sharp 
contrast to the time-consummg and haz- 
ardous suboccipital cramotomy and the 
removal of more or less tumor, with result- 
ant delay of a week to ten days before 
inauguration of roentgen therapy 

We hax^e advocated for some time 




Fig 3 Normal cerebellar smear First note tbe large Purkmje cells with large central nucleus containing a 
nucleolus Numerous cytoplasmic extensions of the cell body can be seen Compare the granule cells of the 
normal cerebellum with the tumor cells shown in Fig 4 The normal cells are small round, of umform size, and 
with no tendencj to tad formation There is no characteristic architecture, the cells being spread out m odd 
clumps 

Fig 4 Typical medulloblastoma smear (a fairly low-power field photomicrograph) This smear is made 
immediately on obtaimng biopsy material The suspected tissue is placed between two glass slides, which are 
pressed finnly together and then drawm apart as for a routine blood smear Slides are then fixed ivith heat and 
stained mth Reid’s eosin methylene blue technic which requires only two mmutes 

Fig 5 Medulloblastoma smear (high-power field) Note the pseudo rosette at the right of the field Note 
also the tendency of the cells to line up m long cords another architectural pattern often seen 

Fig 6 Unusual vascular variation (low-power field) This is a somewhat unusual findmg in medulloblasto- 
mas Note the mcreased capillary size and the proliferation of the endothehum 
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Fig 7 Medulloblastoma smear (detail view) Note 
igain the peculiarh pear shaped cells with the eccentric 
nuclei and long tail processes The center of the field 
demonstrates another pseudo rosette m which the tail 
processes are intermingled 

“maximum tolerable irradiation ” In our 
institutions, repeated penodic incomplete 
senes giving sj mptomatic relief have been 
used in the past as elsewhere, but most un- 
satisfactonly We considered that a bet- 
ter method must be devised Therefore, 
in vitu of the relative vulnerabihty of 
medulloblastoma, and consonant with our 
txpenence and behef as to proper irradia- 
tion of brain tumors, we (C B P and J B ) 
decided several years ago (late 1940) upon 
the folloiving program of roentgen therapy 
The pnmaiy'^ tumor generally presents no 
sharp regional demarcation Because of 
its location, which is practically occipito- 
cerxical, it tends to protrude through the 
foramen in ignum and extend directly in- 
to the uppermost cemcal portion of the 
''pin d canal Loose tumor cells or tumor 
frj.,monts may spread to any of the sub- 
irichnoid spaces above and below the 
]>nmar^ ksion and also to the remainder of 
the icntntular system This relatively 
w ell know n fact has a most important bear- 
ing on the planning of the size and dis- 
tnbution of ports through which \-radia- 
tion IS to be deh\ered, both to the primary 
tumor and to possible secondary deposits 
For the treatment of the primary area, 
the most important field is the central 


occipito-cemcal (10 X 15 cm ) with the 
long axis parallel to that of the cervical 
spine, the central beam directed sagittally 
Generally this port covers the occipital 
region and not less than the upper half of 
the cervical spinal cord We are therefore 
quite sure that the lower extension of the 
primary growth is not partially omitted, as 
it easily might be if one used only a small 
central ocapital field Routinely, nght 
and left temporo-paneto-occipital ports, 
10 X 10 or 6 X 8 cm each, depending 
upon the size of the skull, are employed 
to cross-fire through the tumor and in- 
clude the basal cistemae and mtracerebral 
spaces Toward the end of the course, if 
needed to ease the scalp irritation in other 
ports, a supraoccipital field (6X8 cm ), 
with the beam duected caudalward, may 
be added to complete the admmistration 
of an adequate tumor dose to the pnmary 
area With exception of the upper cervi- 
cal portion of the spmal axis, winch has al- 
ready been mcluded m the central occipito- 
cervical field, the remammg segments of 
the spmal axis are irradiated with long 
narrow fields (20 X 6 cm ), down to and 
includmg the level of the first sacral verte- 
bra These spmal fields are usually mtro- 
duced only upon completion of irradiation 
of the cramo-cervical portion 

The chief objective is to dehver a tumor 
dose of not less than 4,500 r to the pn- 
mary lesion m four weeks To that effect, 
doses of 2,200 to 2,400 r, measured m au, 
are usually given to each of the three major 
cramal fields specified above Thus, m the 
following two weeks, we admimster to each 
segment of the spmal axis 2,000 r, measured 
m air, ivith an estimated tumor dose of 
1,500 r Such tumor dose to the spmal 
subarachnoid spaces may seem small, but 
the subsequent low mcidence of chmeal 
evidence of dissemmated tumor develop- 
ment would suggest that this plan is prob- 
ably adequate to control the ramblmg cells 
from medulloblastoma Durmg the first 
four or five days of treatment, 100 r only 
are given daily, to a single port, m order to 
avoid any undesirable mtracramal radia- 
tion reaction and systemic upset Subse- 
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had stiff neck bilateral papilledema, paresis of nghfLn and both leeT ^d ^ Ka She then 

tnciJo^ras made the next day show hydrocephalus, with mLnmeTf 3*^dommal reflexes Ven- 

ventncles. distortion of aqueduct and absence of outline of Wth^ntnMp ’ ^“’“’'eement of third and lateral 

26 proved the diagnosis of med^oblUto^' 

weekTthrchJd^'^eTanTo .^k%\T^'o‘;^Tr“'legr ^^e 

Readmission for recurrence on April 18, 1946 Second cwS^of x mv decreased 

made Death July 17. 1946, ten months after d-agn'i.". w^'^LJhsa^d"^^^^^ 


quently the same dose is delivered to each 
of two ports a day, to be mcreased by the 
beginmng of the second week to 150 r, in 
am, to each of two ports When the Dme 
comes for irradiation of the thoracic and 
lumbar segments of the spmal axis, a daily 
dose of 200 r m air per field is smtable 
The other physical factors are as follows 
200 kv , 50 cm F S D , and Thoraeus 
pfofiucmg a beam with a hak-value 
layer of 2 0 mm Cu, and effective wave 
length of 0 115 A 

results of roentgen therapy 

The impressive immediate results in 
our 5 patients, whose medulloblastomas 
were defimtely diagnosed by the twist- 
dnll biopsy procedure described above, have 
prompted this prehmmary report 

In these children the pattern of roent- 
gen therapy has been that just outlmed, 
dehvenng to the pnmarj^ lesion an average 
tumor dose of 4,600 r and to every level 
of the spmal axis an average of 1,500 r 


Mhthm seventy-two hours, m 3 of the 5, 
the response was dramatic They became 
able to feed themselves, were free of head- 
ache and, withm a week, acted and behaved 
him normal healthy children The 2 
others took two weeks to manifest the same 
degree of improvement The youngest of 
the group, who had severe secondary hy- 
drocephalus (Fig 8) with marked widenmg 
of the sutures, presented a very obvious 
reduction m size of the head as she began 
to improve It is to be noted that ven- 
tricular taps were necessary m only one 
case and then only every other day for five 
days Durmg the course of treatment 
none of the children showed any evidence 
of aseptic menmgitis, a comphcation which 
occurs every so often in the postoperative 
cases Upon completion of them course of 
roentgm therapy, all showed disappear- 

S?b?l f symptoms 

couW^nffT atrophy in the one case 
could not be expected to change 

further notable point, on completion 




Fig 9 LiseL 7 1/2 j ears ivas admitted on JIarch 27, 1947, fir e months after onset of sjTuptotns iMth\omit- 
mg, headache ataxic gait bilateral papilledema nystagmus, and left hemiparesis 

a and b Ventriculograms before aspuation biopsy and x-ray therapy, shomng dilatation of third and lateral 
ventricles and absence of fillmg of the cistema magna with gas The triangular outline of the fourth ventricle is 
almost completely absent, except for part of the right side (anteroposterior new), mdicatmg a space-fillmg tumor 
larger on the left than on the right side 
Aspiration biopsy hledulloblastoma 

From Alarch 28 to Alay 7 , 1947, roentgen therapy was given to the cerebrospmal axis Symptoms and signs 
disappeared and the child has remamed well ever smce 

c and d Pneumoencephalograms immediately after course of roentgen therapy Note the free communication 
between spinal canal and ventricular system, clear outlme of cistema magna fourth ventricle, aqueduct and 
most of the thud ventricle 


of irradiation, was the pneumo-encephalo- through the upper cenucal spinal canal, 
graphic demonstration of regression of the the fourth ventricle and cistema magna, 
tumor as mdicated mostly by the resump- and, finally, to the upper cerebral spaces 
tion of free cerebrospmal circulation of gas (Figs 9-11) 




Fig 10 Miss P 8 years old, was admitted on June 17 1947 V, j . 

and attma Pneumography was done on the day of admission hi.t vomtmg bilateral optic atroohv 

repeated successfully on June 19 aaniission but the ventricles did not fill The pr^du^ wL 

a and b Ventriculograms before aspiration biopsy and roenteen thpmr,,, n 
ventricles and on the lateral projection blockage of the aouedi.^of c showing slight enlargement of lateral 
tema magna and fourth ventricle ® aqueduct of Sylvius as well as absence of ouUme of ^ 

I^ediately afterwards a^iration biopsy showed a medulloblastoma 
On the same day roentgen therapy uas initiated and the entire ™ 
days Neurologic signs cleared up except for poor visioLnd optm atoX"'^ Th'® "'f « thirty-seven 

proved condiUon atrophy The patient is still m the same un 

c and d Encephalograms after roentgen theranv s1iomr,.r 

jection made in the brow-down” position the cistema matr^a ventricles On the lateral nm- 

usually shows best m this lateral projection was not seen ventncle which 

verted for comparison), all basal cistemae are nicely ouUmed mdXmgX^siojTXheTuXr"" 
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Fig 11 \ G 6 vears old, as admitted July 4 1947 seven months after apparent onset of trouble 1 omit- 

mg ataxia headache bilateral papilledema, and nystagpius were noted 

a and b A^entnculograms before aspiration biopsy and roentgen therapy showmg widenmg of cranial sutures, 
marked enlargement of lateral and third ventricles and proximal part of aqueduct , absence of proper \ isualization 
of cibtema raagna and fourth ventricle indicated a tumor located m the region of the fourth ventricle 
Aspiration biopsy uas earned out, and the presence of a medulloblastoma was proved 

Roentgen therapy was administered from July 5 to August 11 1947 On completion of irradiation papilledema 
and n> stagmus had gone 

c and d Encephalograms after roentgen therapy free circulation of gas between spmal canal and mtracranial 
subarachnoid spaces and also into the \ entncular system Cistema magna is well filled with oxygen, and the 
fourth \ entncle sharply outlined although the latter seems to be projectmg slightly more forward than usual 


The first patient treated by this method of \-radiation, each time because of early 
IS still ahve and actmg as a normal, bright signs of tumor recurrence One of the 
child at the end of two years, durmg which 2 children whose response to uradiation 
he has received two more similar courses was slow died nme months later from recur- 




Vol 62 


Medulloblastoma Non-Opbrativb Management 


631 


rence This was a babe of nineteen 
months whose symptoms had gone unrec- 
ogmzed for five months The other 3 
(Figs 9-11) have been under our obser- 
vation only mne, six, and four months 

It IS too soon, and the number of cases 
too small, to permit more than a prelimi- 
nary report on the procedures followed and 
the immediate results Only time wiU tell 
the real value of our methods ^ At any 
rate, each of these 5 patients, who were 
very poor surgical risks for an operation 
which carries an average mortahty of 25 
per cent, had the benefit of a confirmed 
diagnosis m a most simple way and, as a 
result of roentgen therapy mstituted im- 
mediately thereafter, dramatically recov- 
ered from a most cntical condition To 
our thmkmg, this has been worth while 

summary 

Twist-dnU aspiration biopsy of suspected 
cerebellar lesions can be accomphshed 
simply and safely, but should be done 
only after careful chmcal and ventnculo- 
graphic onentation of the suspected tumor 
site The findings must be so defimte as to 
place the tumor m the postenor fossa 

Such diagnosis of tumor type wiU sort 
out the major number of medulloblastomas 
from other tumors or non-mahgnant lesions 
which are better treated surgically Al- 
though some may beheve that httle is to be 
gamed by biopsy, with the techmc de- 
scribed a high percentage of postenor fossa 
lesions can be identified positively and 
qmckly before the method of treatment is 
deaded upon Further, at least four to 
ten days can be gained in the case of an 
astrocytoma by ehmmation of the time loss 
of a therapeutic tnal of irradiation 

Within three to four days under roentgen 
therapy these children are sufiBciently 

2 In January 1949, 37 months after mitial treatment 
with ■r radiation, the first patient treated by this method 
was still alive and, in his parents' opinion, well although 
he has had recurrences which have been treated m the 
same manner as ongmally The patients n hose cases 
are illustrated in Figures 9 and 10 are alive and well, 
twenty two and nineteen months respective!} , after 
the onset of treatment they have had no recurrence so 
far Patient V G (Fig 11) was clinically n ell for siv 
months after treatment, then died suddenly as the re- 
sult of an automobile acadent 


improved to repsond more normally Con- 
sequently the improvement made possible 
m their nutntional state reheves major 
concern as to 'their fluid -balance and gen- 
eral medical condition Shortly thereafter 
they are able to care for themselves in an 
appreciable degree 

Ventncular tap may be required dunng 
the mitial days of treatment, but should 
not be necessary after the fifth day 

Roentgen therapy should be imtiated 
immediately upon diagnosis of medullo- 
blastoma, but conservatively as m aU 
mtracramal tumors The program of 
treatment should be planned, however, to 
deliver an adequate tumor dose, in our 
opimon “the maximum tolerable dose,” 
to the pnmary area and a considerable 
portion of such a dose as a prophylactic 
measure to every level of the spmal axis 
This is m contrast to other methods of re- 
peated and oftentimes incomplete irradia- 
tion at vanable periods 

Royal Victoria Hospital 
Montreal 2, Canada 
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DISCUSSION 

Joseph H Marks, M D (Boston) The paper 
b} Dr Peirce and his associates from Montreal 
seems to me to record a very defimte advance in 
the management of cerebellar medulloblastomas 
I believe there can be little doubt that thev have 
taken a real step forward in their diagnostic proce- 
dure, but more time must elapse and a larger num- 
ber of cases be followed before the wisdom of their 
choice of dosage is demonstrated Their first 
patient had two recurrences withm two years in 
spite of 4,500 r to the primary' tumor Obviously 
one cannot deli\er that dose to the same area very 
many times Additional study may indicate that 
a smaller dose is equally effective 

In defense of my fnend and teacher, Dr Merrill 
Sosman, I should like to point out that it was his 
contention that the response to radiation would in 
itself differentiate between the relativel} sensitive 


medulloblastoma and the resistant astrocvtoma 
The damage to the patient and the discredit of the 
procedure denved from the fact that too long a 
period of time was allowed to pass before the 
astrocytomas were brought to operation 

Carleton B Peirce, MD {closing) 1 vish to 
thank Dr Marks for his comments, but apropos 
his remarks with respect to Dr Sosman’s opin- 
ion, I belie\e it was he w'ho considered it did 
not matter whether one takes a biopsy or not In 
contrast, one of the points we believe to be im- 
portant IS that the possibility of so simph dif- 
ferentiating astrocytomas with aspiration biops\ 
will afford a gain of at least ten da> s in selection 
for earU surgical treatment, and, b\ the same 
token, early diagnosis with a minimum of trauma 
and of delay will afford the child wnth medullo- 
blastoma the best chance for effective roentgen 
therapv 


SUMARIO 

Meduloblastoma Tratamiento No Operatono con la Roentgenoterapia Consecuhva a la 

Biopsia Aspuatona 


La biopsia aspiratona con la t^cnica del 
taladro salomdmco representa un m^todo 
eficaz en las lesiones cerebelares sospecho- 
sas para separar los meduloblastomas radio- 
sensibles de otros turaores o lesiones no ma- 
lignas que se tratan mejor con la arugia 
Sm embargo, s61o debe practicarse tras la 
cmdadosa onentaadn climca y ventnculo- 
gr^fica del asiento del tumor sospechoso 
con hallazgos suficientemente precisos para 
localizar el tumor en la fosa posterior El 
procediimento entrana un ininimo de trau- 
matism o, y por consigmente mimmo choque 
y mimmo nesgo de disemraar c^lulas neo- 
plasicas, V permite la rdpida aplicaadn del 
tratamiento apropnado Tratdndose de 
meduloblastomas, puede miciarse la roent- 
genoterapia en tdnnino de pocas boras, en 
marcada contraposiadn a la demora y el 
pebgro que enaerran la craneotonda sub- 
occipital y la extirpacidn del tejido tumo- 
roso Si se descubre un astroatoma, pue- 
den ahorrarse a lo menos cuatro a diez dias 
por la elimmaci6n de un ensayo terap^utico 
de la irradiaci6n antes de operar 

El esquema de los AA para la roentgeno- 
terapia en el meduloblastoma, aunque con- 
servador, reqmere la “dosis tolerable md- 
xima” en la zona pmnana (no menos de 


4,500 r en un periodo de cuatro semanas), 
y dosis mds pequenas (2,000 r al aire) como 
profildctico a cada mvel del eje raquldeo, 
lo cual contrasta con otras tdcnicas de irra- 
diaadn repetida y a menudo mcompleta a 
periodos vanables 

Comunlcanse emeo casos de meduloblas- 
toma, diagnosticados con la tdemea del ta- 
ladro salomdmco y tratados con la irradia- 
ci6n roentgen en'la forma desenta La 
edad de los enfermos vanaba de dieanueve 
meses a ocho afios y la duracidn de los 
slntomas de uno a siete meses Todos los 
pacientes eran males nesgos quirurgicos 
La respuesta al tratamiento fue teatral 
En t€rmmo de una semana, tres ya se porta- 
ban como nmos sanos y normales, rmentras 
que en los otros dos la imsma mejoria 
exigi6 dos semanas S61o en un caso se 
necesitaron punaones ventnculares du- 
rante los dias imciales del tratamiento 
Un nino mun6 de recurrencia a los nueve 
meses del tratamiento , uno se hallaba vivo 
y aparentemente bien a los treinta y siete 
meses, habiendo recibido, entre tanto, mds 
roentgenoterapia por recurrencias , dos se 
hallaban vivos y bien a los vemtidds y 
diecmueve meses de la imciacidn del tra- 
tamiento, el quinto mun6 de otra causa 



Accuracy of Roentgen Diagnosis of Benign Gastric Ulcer^ 

C A STEVENSON, MD,‘ and C W YATES, MD> 


R adiologists, surgeons, and clinicians 
have found through expenence that a 
certain number of gastnc lesions diagnosed 
by roentgenologic methods as bemgn gas- 
tnc ulcer have later proved to be carcino- 
matous In the medical hterature this 
diagnostic error is quoted as being from 5 to 
20 per cent 

From the maze of pubhshed matenal 
concermng benign gastnc ulcer and its 
relationship to gastnc carcmoma, a few 
conservative opmions may be gathered, 
although many of these will be argued pro 
and con untd further study ; clarifies the 
whole cancer question Bnefly, the pomts 
of view expressed m the hterature might be 
summarized as follows 

1 Nomenclature Due to differences 
in course, prognosis, treatment, and pos- 
sibly etiology, benign gastnc ulc6r and duo- 
denal ulcer should be classified separately 
and not grouped as “peptic ulcers ” 

2 Etiology Numerous theones have 
been advanced for the etiology of both 
gastnc ulcer and gastnc carcmoma, but 
the question still remams open 

3 Incidence of Gastnc Carcinoma Ac- 
cording to the best available figures, ap- 
proximately 40,000 people die annually m 
the Umted States from gastnc carcmoma 
4 Incidence of Malignant T ransformation 
ill Benign Gastnc Ulcer Figures can be 
quoted from the hterature to show {a) that 
cancer rarely, if ever, develops m bemgn 
gastnc ulcer, (6) that it may occur m a few 
cases, or (c) that it occurs m as high as 90 
per cent of the cases Probably the figures 
of Stewart are most widely accepted 
Accordmg to these, 9 5 per cent of cases of 
chrome gastnc ulcer become caremomatous 
and 17 per cent of gastnc caremomas ong- 
inate m chrome ulcers However, sever^ 


promment radiologists are of the opmion 
that gastnc carcmoma does not develop 
from bemgn gastnc ulcer 

5 Symptomatology There is no smgle 

symptom or group of symptoms that can 
be rehed upon to differentiate the bemgn 
gastnc ulcer from the mahgnant gastnc 
ulcer , 

6 Age and Sex Although m a large 
senes of cases the average age for patients 
with gastnc carcmoma wiU be shghtly 
higher than for those with bemgn gastnc 
ulcer, this observation is of httle value as 
apphed to the individual case Sex is of 
no significance m differential diagnosis 

7 Clinical Laboratory Tests At this 
time there are no laboratory tests which 
will differentiate between gastnc carcmoma 
and gastnc ulcer The smgle exception 
to this statement is the identification of a 
piece of tumor tissue obtamed by gastnc 
lavage, and clmical pathologists are now 
attemptmg to diagnose carcmoma of the 
stomach on the basis of smgle cells thus 
obtamed This test is related to Papam- 
colaou’s work on the cytological diagnosis 
of cancer of the cervix and uterus Man y 
difficulties can be expected The patholo- 
gist must acquire a great deal of expenence 
m this procedure, and the surgeon may 
have a real problem if the cytological test 
reveals cancer cells and the roentgenologic 
and gastroscopic exammations do not 
demonstrate a lesion The degree of gas- 
tnc acidity IS of no differential value m the 
individual case 

S Location of Ulcer It is generally 
agreed that an ulcer on the lesser curvature 
of the stomach m the mid portion has the 
greatest chance of not bemg mahgnant 
Fnor to 1936, it was beheved that ulcers 
occurring in the prepylonc region =showed 
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Fig 1 SjTJhilitJc ulcer m the distal third of the stomach on the greater curvature side 
Fig 2 Complete disappearance of ulcer crater after thirty days of antisyphditic therapy 


a higher inadence of mahgnancy How- 
eter, following the work of Singleton (1), 
later confirmed by Kirkhn and MacCarty 
(2), the opimon now held is that the prob- 
abihty of mahgnancy m a roentgenologi- 
cally demonstrable ulcer m the prepyloric 
legion IS no greater than m an ulcer in 
another site in the stomach A warmng 
should be sounded here that the opmion 
still exists that four out of five prepyloric 
lesions ’ are mahgnant Ulcers on the 
postenor wall distant from the lesser curva- 
ture are prone to be mahgnant and ap- 
proximately 96 per cent of those on the 
greater curvature are mahgnant The hst 
of reported benign gastnc ulcers on the 
greater curvature is mcreasmg, espeaaUy 
m association with positive serologic tests 
for syphilis (Figs 1 and 2) 

9 Size MacCarty (3) has done con- 
siderable work with reference to the rela- 
tionship between the size of a gastnc ulcer 
and mahgnancy He has shown, and his 
view is widely accepted, that an ulcer 
measurmg 2 5 cm or more in diameter is 


very hkely to be mahgn£uit However, 
size alone cannot be taken as a cntenon, 
as approximately 6 per cent of resected 
carcmomas are less than 2 5 cm in diam- 
eter, and many bemgn ulcers attam 
larger dimensions 

10 Medical versus Surgical Treatment 
With the improvement m the mortahty 
rate for gastnc resection, there is an m- 
creasmg number of surgeons who advocate 
immediate surgery for all gastnc ulcers 
They argue that, masmuch as 10 to 12 per 
cent of gastnc ulcers diagnosed as benign 
by roentgenologic methods are actually 
mahgnant, while the mortahty rate for 
resection is much lower than tlus, surgical 
treatment should be employed as soon as 
possible The medical clmiaans argue 
that less than 10 per cent of ulcers are ma- 
hgnant and a therapeutic tnal of conserva- 
tive measures should be given, with stnct 
catena for heahng, pnor to surgery They 
also cite the growmg number of surgical 
“cnpples” foUowmg resection as an argu- 
ment agamst immediate surgery in all 
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cases Cntena for healing of an ulcer 
under rigid observation have been set up 

(1) complete heahng as shown by roent- 
genologic exammation, (2) disappearance 
of all symptoms, (3) absence of occult blood 
in the stools 

11 Gastroscopy To all but a few en- 
thusiasts, gastroscopic exanunation is 
viewed as a supplement to roentgenologic 
exammation rather than a nval method 
Given a lesion of the stomach visible by 
the gastroscope, this method is slightly 
more accurate than roentgen exanunation 
However, gastroscopy alone is probably 
no more accurate, and is more complicated 
and more dangerous to the patient, than 
roentgenologic exanunation 

12 Roentgenologic Examination Kjrk- 
hn (4) has aptly stated the service ren- 
dered by roentgenologic study of the stom- 
ach as follows 

(1) As a rule, it can be rehed upon to 

disclose any existmg ulcer regard- 
less of manifestations 

(2) It has a proportionate exclusion 

value when clmical data indicate 
the presence of an ulcer 

(3) It demonstrates the exact site of an 

ulcer 

(4) It wiU deternune the presence or ab- 

sence of comphcations 

(5) It will reveal the number, depth, 

and surface extent of ulcers 

(6) It will distmgmsh, or assist mate- 

rially m distmguishing, ulcers from 
other lesions, and bemgn from 
malignant lesions 

roentgenologic signs of ulcer 

The basic sign of an ulcer is the banum- 
fihed crater, the mche, or its exaggerated 
form, the accessory pocket When the 
ulcer IS situated favorably and is seen m 
profile, it appears as a bud-hke pronunence 
projectmg from the banum-fiUed stomach 
It commonly projects beyond the normal 
hne of the gastric lumen T\Tien seen face 
on, with the gastric walls approximated, 
the crater appears as a rounded dense spot 
amid the rugal markmgs, with the rugae 
commonly converging on this spot 



Fig 3 Large meniscus sign due to metastatic melano- 
epithehoraa, primary on the left leg 


Secondary manifestations are usually 
present, but unless the crater can be 
demonstrated, a diagnosis of ulcer is not 
justified Accentuated and irregular gas- 
tnc rugae about the ulcer, tenderness to 
pressure over the region of the crater, 
active penstalsis and gastrospasm m var- 
ious forms are commonly observed Curl- 
mg of the pylonc end toward the midhne, 
with the stomach assummg a hook form, 
and an eccentric position of the pylonc 
canal have also been hsted as secondary 
findmgs We have observed the latter 
condition so frequently without evidence 
of pathologic change m the stomach that 
it IS difiicult to attach much sigmficance to 
It 

In differentiation, the malignant ulcer 
usually has a demonstrable elevation of the 
border about the ulcer, the ulcerous cavi- 
tation is withm the normal hne of the gas- 
tnc lumen , the margins are often irregular 
and undemuned, and the surrounding 
rugae may be effaced The adjoimng gas- 
tnc wall may be infiltrated and appear 
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Fig 8 Case 111 Ulcer on lesser curvature side of 
the middle third of the stomach Note area of spasm 
on the greater curvature side opposite the ulcer This 
IS usually found only m association with a benign ulcer 

Case II C H , white male, farmer, age 57, was 
first seen m March 1944, complammg of weakness of 
one month duration He had fainted while ^^Sltlng 
his home phvsiaan and subsequently received medi- 
cation for anemia Three weeks previoush he had 
vomited bright red blood and had passed dark 
stools since that time There had been anoreMa and 
a lO-jxiund weight loss m the past month 
Serologic tests were negatii e The red cell count 
was 4,120,000, white ceU count 13,200, hemoglobin 
OG per cent. The urme was negative The sedi- 
mentation rate was 55 mm /hr Roentgen e-\amma- 
tion showed "a penetratmg tiTie of ulcer with a cra- 
ter measunng 1 X 2 cm on the postenor wall of the 
upper one-third of the stomach ” (Fig 6 ) 

The patient went home, on an acute ulcer regime, 
and returned six weeks later X-raj examination 
showed the ulcer stdl present, but smaller than at 
previous exammation (Fig 7) Surgery was ad- 
Msed The surgeon’s opimon was benign ulcer, 
and frozen section confirmed this, but later micro- 
scopic stud} showed an ulcerated adenocarcinoma, 
grade III, with almost complete penetration of the 
postenor wall but with no evidence of I}'mph node 
metastasis 

Case III L R S , white male, farmer, age 54, 
was seen m October 1944, complaimng of epigastric 
pam for the past ten months, which had no relation- 
ship to meals and was unrehev ed by alkahes Ph} s- 
tcal exammation and laboratory esammation re- 
vealed little of significance 


X-rav examination revealed a non-functiomng 
gallbladder In the stomach there was a defect on 
the postenor wall in the middle third, which was 
thought to represent a gastnc ulcer (Fig 8) 
Hospitalization vnth a stnct medical regime was 
advised If no improvement occurred, smgical 
exploration was to follow This advice was refused 
and the patient returned home 
Follow-up letters reported sev'eral episodes of 
hematemesis The patient was operated upon else- 
where, m Julv 1945, at which time an adenocar- 
cmoma of the stomach w as found 



Fig 9 Case IV Typical benign gastnc ulcer on 
lesser curvature side in the upper thud of the stomach 
See also Figs 10 and 11 


Case IV Mrs C W , white female, age 53, was 
first seen m December 1941, complammg of stomach 
trouble Six months previousl} , following strenuous 
exertion, she had had an attack of vertigo and be- 
came nauseated FoUowmg this she passed large 
tany' stools Dark stools were noted daily, up to 
the time of admission 

Ph}-sical exammahon and laboratory tests were 
non-contnbutory except for a mild anemia Gastnc 
anal}'sis showed free aad 37, combined aad 15, 
total aad 52 

The x-ra} report read “There is a small gastnc 
ulcer 1 cm m diameter, high on the lesser curvmture 
near the cardia This is a t}'pical bemgn ulcer but 
the location is unusual ’’ (Fig 9 ) 

The patient was advised to remain under observa- 
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Figs 10 and 11 Case IV 

Fig 10 Complete disappearance of ulcer shown m Fig 9 after thirty days of medical treatment 
' Fig 11 Large carcinoma the proximal border of which is near the site of the onginal ulcer (Fig 9) This is 

five months after heahng of the ulcer was demonstrated 


tion in the hospital for two weeks, with re-examma- 
tion at the end of that time She refused, xvent 
home, and returned for observabon Jan 9, 1942 
X-ray examinabon at that bme showed a slight de- 
fect at the site of the previous ulcer, interpreted as 
scarring from that process The ulcer was appar- 
ently healed (Fig 10) 

The pabent returned Jime 21, 1942, six months 
following the onginal examinabon, stabng that 
three dax s previously she had had another attack of 
vertigo followed by tarry^ stools She had lost 17 
pounds since the last visit X-ray exammation re- 
vealed extensive scirrhous carcinoma involvmg the 
middle thud of the stomach (Fig 11) Surgical 
explorabon on July 1, 1942, showed “fibrocarcmoma 
of hmtis plastKd type, grade III, of the mid porbon 
of the stomach, with some mxmlvement of the pien- 
gastric lymph nodes ” 

Case V W W McC , white male, age 72, a 
college instructor, xvas first seen in July 1938, com- 
plainmg of epigastnc pain of eighteen months dura- 
bon, with gradual loss of weight He had had con- 
siderable vomibng but no hematemesis or melena 

X-ray examinabon after lavage and anbspas- 
modics was reported as follows “The stomach 
contams a large amount of secrebon Unable to get 
any banum through the outlet of the stomach 
There is a persistent defect on the lesser cunmture of 


the stomach which is consistent with a large gastric 
ulcer that may be malignant ’’ (Fig 12 ) 

Surgery' was advised but was refused, and the 
pabent returned hom^ He was operated upon 
elsewhere six months later and died at the time 
Operabve findings were extensive caranoma in- 
volvmg the enbre stomach and lymph nodes, with 
peritoneal implants and nodules m the hver 

Case VI PEE, white male, age 46, farmer^ 
was first seen m March 1945, complaining of abdom- 
inal pains of four to five years duration Pam had 
increased recently but was reheved by milk 
X-ray exammation showed “a large penetratmg 
gastric ulcer high on the lesser curvature, the ulcer 
is about 5 cm in diameter and because of its size, 
mahgnancy ^ould be considered Marked hyper- 
trophy of the gastric rugae ” (Fig 13 ) 

On surgical exploration, a caranoma of the stom- 
ach with lymph node metastases was found 

CONCLUSIONS 

1 The experienced radiologist is able, 
by adequate fluoroscopic examination, to 
be highly accurate in the diagnosis of be- 
mgn gastric ulcer 

2 In a senes of 91 adequately followed 
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Fig 12 Case V Large ulcer on lesser curvature side, 
in the middle third of the stomach 


gastnc ulcer patients, the roentgenologic 
report of a benign lesion was accurate in 
93 4 per cent 

3 In spite of various cntena for the 
differential diagnosis between benign gas- 
tnc ulcer and gastnc carcinoma, we are 
unable, on reviewmg the roentgenograms 
and the fluoroscopic findings, to find any 
difference m the six mahgnant cases 
erroneously diagnosed as bemgn, as com- 
pared to the proved bemgn ulcers m this 
senes We beheve, therefore, that it is 
impossible, at any one roentgenologic 
exammation, to defimtely differentiate 
a gastnc ulcer from a gastnc carcmoma 
However, if adequate cntena for bemg- 
nancy are kept m mmd, this smgle proce- 
dure IS about as accurate as any test m the 
field of medicine 

4 No particular fault can be found 
from a roentgenologic standpoint, with 
either the medical or surgical procedures 


needed to enhance the accuracy of the 
roentgenologic diagnosis However, since 
it IS a well known fact that a roentgenologic 
diagnosis of gastnc carcmoma implies a 
very poor prognosis, it may be ivise to 
consider senously immediate surgery for 



Fig 13 Case VI Large broad based ulcer' on lesser 
curvature m the upper third of the stomach 


all cases of roentgenologically diagnosed 
benign gastnc ulcer, m the hope of early 
removal of the carcmoma m the approxi- 
mately 10 per cent of cases in which the 
diagnosis is wrong 

Scott and White Clinic 
Temple Texas 
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Exactitud del Diagndshco Radioldgico de la Ulcera G^strica Benigna 


En una sene de 91 enfennos con lUcera 
gdstnca, mantemdos en observacidn ade- 
cuada, el infonne roentgenoldgico de le- 
si6n bemgna resultd exacto en 93 4 por 
aento Las histonas de los seis casos que 
resultaron malignos aparecen aqui 

A pesar de vanas pautas para el diagnds- 
tico diferencial entre {ilcera y carcinoma del 
estdmago, los AA no pueden, despuds de 
repasar las radiografias y los hallazgos 
roentgenoscdpicos, encontrar la menor di- 
ferenaa en los seis casos malignos, diag- 
nosticados errdneamente como bemgnos, 
comparados con los de dlcera bemgna com- 
probada en la sene Green, pues, que es 
imposibls, con mngAn examen roentgeno- 
Idgico, diferenciar delmitivamente una Al- 


cera gdstnca de un carcinoma gdstnco 
No obstante, si se tienen en mente pautas 
adecuadas para la bemgnidad, este pro- 
cedimiento viene a ser tan exacto como 
cualqmera de las otras pruebas utilizadas 
en la medicma 

Siendo bien sabido que un diagndstico 
roentgenoldgico de caranoma gdstnco de- 
nota un prondstico muy malo, acaso sea 
prudente considerar con senedad la cirugia 
inmediata en todo caso de Alcera gAstnca 
benigna diagnosticada roentgenoldgica- 
mente, con la esperanza de extirpar cuanto 
antes el carcinoma en el 10 por ciento apro- 
ximado de casos en los que el diagndstico 
es errdneo 
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F ibrous dysplasia occupies a rather 
prominent position among those bone 
lesions which frequently owe their de- 
tection to an mcidental radiologic exam- 
mation In the absence of subjective 
symptoms or objective chnical findings, 
the radiologic evidence is then the only 
mdication of skeletal disease The accu- 
racy of the radiologic diagnosis is not well 
estabhshed, and many mvestigators have 
expressed the view that the roentgen find- 
mgs are not specific and therefore not 
rehable Schlumberger (20) emphasized 
the fact that m none of the sixty-iune 
cases studied by him at the Army Institute 
of Pathology dunng World War II was the 
possibihty of fibrous dysplasia entertamed 
by the radiologist 

Our expenence at Brooke General Hos- 
pital has led us to beheve that the diagno- 
sis can be amved at with relative ease on 
the basis of the radiologic appearance of 
fibro-dysplastic lesions Our observations 
do not mdicate, however, that the radio- 
logic features of fibrous dysplasia are 
always speafic or pathognomomc It is 
our mtent m this presentation to review 
proved cases of monostotic fibrous dyspla- 
sia observed at this hospital during the last 
two years and to discuss the most frequent 
and relevant roentgen diagnostic criteria 

HISTORICAL 

This relatively common bone lesion has 
had many diagnostic terms apphed to it m 
the past The most frequently used m- 
clude “osteitis fibrosa cystica local- 
isata,” “fibrocystic disease of bone,” “bone 
cyst,” “osteodystrophia fibrosa,” "fibro- 
osteoma,” and “fibroma of bone ” Other 
umelated conditions have also been 
thought to belong to this group of bone 
diseases 

The c hmcal syndrome characterized by 


multiple bode involvement, pathological 
pigmentation of the skin, and precocious 
puberty in the female was described in this 
country by McCune and Bruch (16) and 
also by Albnght and his associates (1) It 
was to the bone lesions in this syndrome 
that Lichtenstein (14) first apphed the 
name “fibrous dysplasia ” In a subse- 
quent pubhcation by Lichtenstein and 
Jaffe (15) the term was extended to include 
those cases of monostotic involvement in 
which the bone lesion showed the same 
histologic charactenstics but there were no 
extraskeletal mamfestations These writ-* 
ers expressed the opimon that the two 
varieties, monostotic and polyostotic, rep- 
resented different degrees of seventy of the 
same pathological entity and suggested 
that the basic disorder was due to perverted 
activity of the speafic bone-forming mes- 
enchyme 

Further contnbutions to our under- 
standmg of this disease have been made bv 
Furst and Shapiro (8), Pugh (17), Wmd- 
holz (23), Wyatt and Randall (24), and 
others 

MATERIAL STUDIED 

Dunng the penod of this study 22 cases 
of monostotic fibrous dysplasia have been 
observed Nme of these cases were proved 
by biopsy In the remammg 13 cases no 
histopathological confirmation of the radio- 
logic diagnosis was obtamed, smce biopsy 
or operation was not mdicated chmcally 
Three additional cases were erroneously 
diagnosed as fibrous dysplasia This 
analysis is based on the proved cases only 

CLINICAL MANIFESTATIONS 

The c li nical history is vanable In a 
number of cases the onset of symptoms was 
related to some specific trauma, m others 
a gradual onset without precedmg trauma 
was recorded In 5 of our senes of proved 
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cases there was a history of a previous 
injury, usually not severe, incurred long 
enough (six months to two years) pnor to 
diagnosis of the lesion to be of significance 
In 2 cases the trauma occurred immediately 
pnor to the radiologic exammation at 
which the lesion was demonstrated The 
remaining 2 cases gave a history of gradual 
onset of localized pain and swelling at the 
site of bone mvolvement In one of the 
latter cases the symptoms were of several 
weeks duration while the other patient’s 
complaints began ten months earher In 
none of these cases had an attempt been 
made to venfy the presence or absence of 
bone injury roentgenologically, either at 
the time of the ongmal trauma or sub- 
sequently, until the exammation at which 
the lesion was revealed 

Persistent pain, though usually not 
severe, was noted in aU of our proved cases 
of fibrous dysplasia Four patients had a 
pathological fracture to account for the 
pam Several of the unproved cases were 
asymptomatic The next most com m on 
symptom was sweUmg, which was present 
in 3 cases, but m only one was the swelhng 
of any considerable degree (Case 1) This 
patient showed the most extensive bone 
mvolvement, and the lesions were demon- 
strably progressive Local tenderness oc- 
curred m only one case No patient 
showed any of the extraskeletal mam- 
festations commonly assoaated with poly- 
ostotic fibrous dysplasia (1) The period 
of observation was relatively short m the 
majority of cases, ranging from one month 
to twelve years No patient showed 
leukocytosis, fever, or elevated sedimenta- 
tion rate to suggest infection The blood 
chermstry determinations were normal 
The serology was negative 

ROENTGENOLOGIC ASPECTS 

The roentgenographic features of fibrous 
dysplasia recur with suflficient frequency 
that, when observed, a probable diagnosis 
can be estabhshed These features m- 
clude (a) the site of the lesion, (b) new 
bone formation within the lesion, (c) the 
relation of the lesion to the surrounding 


bone, (d) the occurrence of multiple lesions 
withm a single bone, and (e) the ensmng 
deformity 

Lesions of fibrous dysplasia have been 
reported as occurrmg m practically every 
bone of the skeleton, though nbs and the 
long bones of the extrermties are most fre- 
quently affected The bones of the lower 
extxeimty are apparently a particularly 
favonte site of mvolvement This was true 
of our cases, m which the lesions were 
limited to the lower extrermties (Table I) 
The lesions within the bone are located m 
the metaphysis or diaphysis, the exact site 
presumably depending somewhat on the 
time mterval from their development m the 
growmg skeleton to their roentgenographic 
discovery The epiphysis is probably 
never pnmanly affected by a fibrodys- 
plastic bone lesion Albright (2) states 
that he has never seen the epiphysis 
involved Caffey (4) also, m his discussion 
of “bone cysts,” lays stress upon then fail- 
ure to extend mto the epiphysis A juxta- 
epiphyseal focus m the metaphysis may 
extend through a closed epiphyseal hne, 
though m none of the cases m this senes 
did this occur 

The area of mvolvement is character- 
isbcaUy sharply demarcated from the ad- 
jacent normal bone The junction ma;} 
show a zone of mcreased density, which is 
attributed by Sante (18) to compression of 
the cancellous structure This is more 
frequently observed m the small sohtary 
lesion than m the more extensive areas of 
mvolvement The lesion is practically 
always eccentncaUy located and involves 
the cortex and the meduUa, the former 
bemg encroached upon from its endosteal 
surface Sante (18) stated that the pomt 
of ongm is m the cortical layer, as indicated 
by the crescentic character of the involved 
area, with the base at the cortical margin, 
though the lesion may give the impression 
of bemg medullary m location when seen at 
right angles Subperiosteal development 
of the lesions of polyostotic fibrous dys- 
plasia has been reported (7) The larger 
lesions expand the cortex to a variable 
degree 
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F ibrous dysplasia occupies a rather 
pronunent position among those bone 
lesions which frequently owe their de- 
tection to an madental radiologic exam- 
mation In the absence of subjective 
symptoms or objective chmcal findings, 
the radiologic evidence is then the only 
mdication of skeletal disease The accu- 
racy of the radiologic diagnosis is not well 
estabhshed, and many mvesfagators have 
expressed the view that the roentgen find- 
mgs are not speafic and therefore not 
reliable Schlumberger (20) emphasized 
the fact that m none of the sixty-mne 
cases studied by him at the Army Institute 
of Pathology during World War II was the 
possibihty of fibrous dysplasia entertamed 
by the radiologist 

Our expenence at Brooke General Hos- 
pital has led us to beheve that the diagno- 
sis can be amved at with relative ease on 
the basis of the radiologic appearance of 
fibro-dysplastic lesions Our observations 
do not mdicate, however, that the radio- 
logic features of fibrous dysplasia are 
always speafic or pathognomomc It is 
our intent m this presentation to review 
proved cases of monostotic fibrous dyspla- 
sia observed at this hospital durmg the last 
two years and to discuss the most frequent 
and relevant roentgen diagnostic cntena 

HISTORICAL 

This relatively common bone lesion has 
had many diagnostic terms applied to it m 
the past The most frequently used m- 
clude “osteitis fibrosa cystica local- 
isata,” “fibrocystic disease of bone,” “bone 
cyst,” “osteodystrophia fibrosa,” "fibro- 
osteoma,” and “fibroma of bone ” Other 
unrelated conditions have also been 
thought to belong to this group of bone 
diseases 

The c hmcal sjmdrome characterized by 


multiple bone mvolvement, pathological 
pigmentation of the skin, and precocious 
puberty m the female was described in this 
countr}’^ by McCune and Bruch (16) and 
also by Albnght and his associates (1) It 
was to the bone lesions in this sjmdrome 
that Lichtenstem (14) first applied the 
name "fibrous dysplasia ” In a subse- 
quent pubhcation by Lichtenstem and 
Jaffe (15) the term was extended to include 
those cases of monostotic mvolvement in 
which the bone lesion showed the same 
histologic charactenstics but there were no 
extraskeletal manifestations These writ- 
ers expressed the opimon that the two 
vaneties, monostotic and polyostotic, rep- 
resented different degrees of seventy of the 
same pathological entity and suggested 
that the basic disorder was due to perverted 
activity of the specific bone-formmg mes- 
enchyme 

Further contnbutions to our under- 
standmg of this disease have been made by 
Furst and Shapiro (S), Pugh (17), Wmd- 
holz (23), Wyatt and Randall (24), and 
others 

MATERIAL STUDIED 

Durmg the penod of this study 22 cases 
of monostotic fibrous dysplasia have been 
observed Nme of these cases were proved 
by biopsy In the remaming 13 cases no 
histopathological confirmation of the radio- 
logic diagnosis was obtamed, since biopsy 
or operation was not mdicated chmcaUy 
Three additional cases were erroneously 
diagnosed as fibrous dysplasia This 
analysis is based on the proved cases only 

CLINICAL MANIFESTATIONS 

The climcal history is vanable In a 
number of cases the onset of symptoms was 
related to some speafic trauma, m others 
a gradual onset without precedmg trauma 
was recorded In 5 of our senes of proved 
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6 Absence of penosteal reaction (ex- 

cept following a pathological 
fracture), penetration of the cor- 
tex, or soft-tissue invasion 

7 A zone of increased density sur- 

rounding the area of involvement, 
espeaally evident m the smaller 
fully developed lesions 

S Normal density of umnvolved bone 

9 Tendency to slow extension in child- 
hood and non-progression in 
adults 

10 Frequent occurrence of pathological 
fracture 

(B) Collaborahve Cnterm 

1 Characteristic occurrence m child- 

hood or early adult life 

2 Normal blood chermstry except for 

occasional shght elevation of the 
alkahne phosphatase 

3 Absence of signs of inflammation or 

soft-tissue tumors m the overlying 
skm and subcutaneous tissues 

DIFFERENTIAL DIAGNOSIS 

While the cntena hsted above are usually 
sufficient to perrmt a radiologic diagnosis 
of fibrous dysplasia, other bone lesions must 
frequently be considered m the differential 
diagnosis 

(o) Ncm-osieogemc fibroma is identical 
with a smaller lesion of fibrous dysplasia 
except for the mtrmsic ‘ ‘smudged’ ’ appear- 
ance produced by the metaplastic bone 
spicules m the latter 

(b) Solitary bone cysts are characteristi- 
cally located m the metaphyseal medulla, 
usually abuttmg on the cartilage plate of 
the epiphysis The proximal end of the 
humerus, femur, or tibia is most frequently 
affected The cysts produce bone rarefac- 
tion but no sigmficant condensation of the 
surroundmg bone When they increase 
m size, they may expand the shaft and 
cause a thmmng of the cortex The in- 
trinsic calcification accompanymg fibrous 
dysplasia is absent 

(c) Enchondroma occurs most commonly 
in the small bones of the hands and feet, an 
uncommon location for fibrous dysplasia 


The shafts of the long bones are rarely m- 
volved A few small pomts or blotches of 
calcification or ossification are sometimes 
present within the lesion proper (11), and 
help to differentiate it from fibrous dyspla- 
sia with its homogeneous mcreased density, 
though areas of calafication may be seen 
in some of the extensive fibrodysplasbc 
lesions Enchondroma tends to be cen- 
trally located m the medulla m contrast to 
the eccentnc location of fibrous dysplasia 

(d) Giant-cell tumor can usually be dif- 
ferentiated by the following features usual 
imtial location m the epiphysis of a long 
bone, later age group (twenty to forty 
years), occurrence as a sohtary tumor, 
greater expansion of the cortex, absence of 
calcification withm the lesion proper, and 
response to irradiation 

{e) Eosinopliiltc granuloma, Letterer- 
Stwe's disease, and Hand-Schuller-Christian 
disease cause osteolytic lesions which are 
rarely demarcated by a sclerotic border (less 
than 10 per cent) The lesions may occa- 
sionally extend to mvolve the cortex and 
show penosteal reaction, but there is no m- 
tnnsic mcreased density (“smudge”) The 
bones of the leg, which are common sites of 
fibrous dysplasia, are usually spared by 
eosmophihc granuloma This group of 
diseases occurs more frequently m males 
(7 1) Obviously, the chmcal features are 
of great importance whenever the reticulo- 
endothehoses are considered 

(/) Neurofibromatosis with bone mvolve- 
ment may closely simulate fibrous dyspla- 
sia, but the foUowmg pomts should be 
sufficient for differentiation development 
of the osseous defect by erosion of the 
fibrous nodule from the penosteal surface 
mto or through the cortex, the presence of 
the typical soft- tissue tumors m the skm or 
subcutaneous tissues , absence of calafica- 
tion within the lesion , tendency to general 
distnbution, and occasional involvement 
of the epiphyseal cartilage 

(g) Chronic bone abscess (Brodie’s) may 
resemble the smaller lesions of fibrous 
dysplasia but can usually be differentiated 
by the absence of trabeculabon withm the 
lesion, little, if any, expansion of the cor- 
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te\, occasional presence of a sequestrum! 
zone of reaction or sclerosis around the 
lesion , occasional occurrence m the epiphy- 
sis, and usual medullary location 

(h) The followmg are suffiaently rare 
or so unlikely to cause confusion that they 
deserve only passmg mention m the dif- 
ferential diagnosis angioma, epithehal 
mclusion cyst, adamantmoma, bemgn chon- 
droblastoma, tuberous sclerosis, cystic tu- 
berculosis, gumma, epidermoid, osteoid 
osteoma, lymphoblastoma, sohtary mye- 
loma, dyschondroplasia (Other’s disease), 
and pyogemc or fungus mfection of bone 
Fmally, m some cases the differential diag- 
nosis cannot be made without biopsy and, 
occasionally, the diagnosis will remam in 
doubt even after this procedure 

PATHOLOGY 

The charactensbc gross and microscopic 
features of fibrous dysplasia as descnbed by 
Lichtenstein and Jaffe (15) and by Schlum- 
berger (20) were observed m all of the cases 
m this senes On gross exammation the 
normal bone was replaced by fibrous tissue 
which showed the typical firm, rubber)'- 
consistency On section, a charactensbc 
gntty sensabon resultmg from the pres- 
ence of mmute spicules of metaplasbc bone 
was noted Some lesions contamed tiny 
flmd-fiUed cysts, but m only one was there 
a true cyst of any considerable size The 
cortex showed vanable degrees of thmnmg 
but never to the pomt of complete dis- 
appearance The pathological report m 
Case 3 descnbed the presence of great 
amounts of whorled, mterlacmg fascicles of 
fibrous bssue which presented a bemgn 
appearance Evenly distnbuted through 
this fibrous matrix were many hisbocytes 
whose cytoplasm was replaced by a sub- 
stance hai’mg the appearance of fat The 
cells were greatly enlarged, the cell mem- 
brane was distended and the cytoplasm 
traversed by many fine fibnhae, givmg the 
cytoplasm a lacy appearance The nu- 
cleoh were eccentnc The diagnosis was 
bone, fibula, fibrous dysplasia (Capt E F 
Alston) This diagnosis was concurred in 
by the Army Insbtute of Pathology All 


cases showed a similar basic appearance but 
■with minor vanabons m the degree of cel- 
lulanty and the amount of metaplasbc bone 
spicule formabon A tendency to whorl 
formabon was commonly noted A few 
small giant cells were seen in some secbons 
Sections from three cases showed small 
areas contammg a few foam cells None 
showed areas of cartilage formabon The 
latter observabon is of mterest, since the 
presence of small areas of carblage has been 
reported by some authors to be of not infre- 
quent occurrence, though Schlumberger 
(20) found it only m those cases in which a 
pathological fracture had occurred 

CASE REPORT 

Case 1 A white male was first hospitalized in 
July 1934, at the age of six years, because of pain in 
the lower half of the left leg for six months and slight 
swelling of the same region for three months He 
had fallen and sustained an injur> to the leg a few 
months pnor to onset of the pain Roentgen exam- 
ination at the first hospitalization re\ealed “several 
cjstic areas m the left tibia” (Fig lA) A diagno- 
sis was made of fibrocj’stic disease of the bone, and 
surgical treatment was instituted, with unroofing of 
the lesions, curettage (no record is aiailable of the 
histologic findings at that time), and application of 
phenol and alcohol to the miohed areas The 
wound healed promptly Follow-up examinations 
indicated that the lesion was still progressing, and 
roentgen irradiation of the leg was started The 
cerxucal region was also irradiated Irradiation was 
given at mteivals of three weeks for approximateh 
two jears (dosage unknown) The swelling re- 
mained, but there w'ere no other sjuuptoms imtd 
1942, when the leg began to enlarge considerablj 
just below the tibial tubercle and on the medial 
asfiect of its mid portion The patient expenenced 
some pain, and there continued to be slow, progres- 
sive enlargement until admission to Brooke General 
Hospital in December 1946 

Phjfsical exammation rex ealed a fusiform enlarge- 
ment of the upper and mid portion of the leg with the 
interx'emng part less enlarged Roentgen examina- 
tion showed antenor and medial bowmg of the tibia 
with irregular expansion There were numerous 
areas of decreased densit) in the cortex and medulla 
with increased density of the adjacent cortex and 
zones of increased density surrounding the individual 
“cy’stic ’ areas (Fig lE) A few small lesions distal 
to the pnnapal area of inxmlvement showed soft- 
tissue density' with no surrounding zone of increased 
density The roentgenologic diagnosis was fibrous 
dy splasia Skeletal survey' showed no other lesions 
Laboratory findmgs were as follows blood count 




Fig 1 Case 1 A Lesion in tibia at tune of onginal admission, at sit years of age Note cyst-liLe areas ui 
bone with poorly defined margins eccentric location with cortical encroachment but no penetration, and begm- 
mng expansion B At age of seven years Note progression, with new lesions m spite of surgery and roentgen 
therapy, larger lesions show “smudge ” 

C Age nine years lesion progressmg with increased deformity, note dense bone surroundmg "cystic” areas 
D Age twelve years few new areas of mvolvement m distal diaphysis showmg no dense border or "smudge”, 
while adjacent older lesion shows both features, periosteum over proTimal lesions thm but intact E Age 
eighteen years lesion more extensive, with increased deformity and expansion 


647 







Vd 62 


Fibrous Dysplasia of Bone 


649 



and urinalysis within normal limits , serology nega- 
tive , blood calaum 9 G mg per cent, phosphorus 4 5 
mg per cent, alkaline phosphatase 2 5 Bodansky 
umts 

In January 1947, a thorough curettage of all in- 
volved areas was pierformed, and the defective bone 
was re enforced by multiple bone grafts Pathologi- 
cal examination of the removed tissue showed can- 
cellous bone contammg portions of yellow marrow 
replaced in some areas by irregular masses of grayish- 
white fibrocartdage-like tissue Microscopic study 
(Fig 2) disclosed a relatively loose cellular fibrous 
tissue The cells had a characteristic spindle shape, 
varied slightly m size and form, and exhibited oval 
to spindle shaped nuclei with faint condensations of 
chromatin and occasional nucleoli Scattered 
throughout this fibrous tissue were numerous spicules 
of young bone showmg pronunent osteocytes and 
often surrounded by osteoblasts The diagnosis 
was fibrous dysplasia of bone (Maj Lester S Kmg) 
The diagnosis was concurred in by the Army Insti- 
tute of Pathology 

Comment This case presented an oppor- 
tunity to study the development of fibrous 
dysplasia during the period of skeletal 
growth At the first exammabon (Fig 


lA) there was no evidence of homogeneous 
mcreased density — "smudge” — ^but this 
appearance subsequently developed The 
osseous proliferation on the medial surface 
to compensate for the weakened bone 
(Wolff’s law) was also demonstrated In 
the fuUy developed stage there were small, 
presumably yoimg, lesions m the distal 
diaphysis which did not yet have the sur- 
rounding zone of mcreased density, sug- 
gesting that this feature is a later manifes- 
tation The meffectiveness of treatment 
m this case was demonstrated by progres- 
sion m spite of surgery and irradiation 

The remaimng cases are summarized m 
Table I 

DISCUSSION 

The exact nature of the disorder imder- 
lymg fibrous dysplasia remains unknown 
Numerous theones of pathogenesis have 
been advanced Lichtenstein and Jaffe 
(15) suggested a congemtal defect of devel- 
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Fig 3 Case 3 Fibrous dysplasia in fibula Note 
expansion coarse columns of bone resemblmg trabecu- 
lation and pathological fracture 


opment Thannhauser (22) considers the 
condition to be related to neurofibroma- 
tosis Schlumberger (20) saw the bone 
lesions as a possible result of disturbance 
of the normal reparative processes follow- 
ing bone injury Snapper (21) regards the 
process as a hpoid granuloma and stresses 
the presence of xanthoma cells m fresh 
lesions Hemorrhage mto bone has also 
been postulated as a cause 

The relation of trauma to the discovery 
of the lesion is obviously important, but 
the etiological relationship remams very 
questionable It would seem improbable 
that trauma is a fundamental factor m ^^ew 
of the ranty of development of the disease 
at the site of a bone mjury where there has 
been roentgenographicaUy demonstrable 
bone damage The development of new 
lesions m Case 1, after several years, m 
segments of the diaphysis nearer the 
epiphyseal hne than the ongmal site also 
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Fig 4 Case 4 Lesion in tibia A Note distinct 
border of increased density and ‘smudged” appearance 
m lesion A pathological fracture has occurred and 
callus IS present B Note eccentric location of lesion 

argues agamst a traumatic etiolog)’’ The 
tendency to attnbute any abnormality to a 
prernous injury is well recogmzed, and 
practically everyone has received suffi- 
aent traumata to be able to remember at 
least one for any part of the body that may 
be affected 

The absence of any etiological relation- 
ship between fibrous dysplasia and hyper- 
parathyroidism has been well estabhshed 
The recogmtion of the fundamental differ- 
ences between these two conditions should 
prevent future needless exploration of the 
parathyroid glands 

Cases of polyostotic fibrous dysplasia 
with extraskeletal involvement have been 
studied but are not mcluded m this senes 
Excellent discussions of this condition are 
given by Dockerty, Ghormley, Kennedy 
and Pugh (7), Albnght (3), Jaffe (12), and 
others Its relation to monostotic involve- 
ment IS the subject of some difference of 
opimon 

The relation of fibrous dysplasia to bone 
cysts is of some importance Hodges, 
Phemister, and Brunschwig (9) consider 
that the fibrous tissue found m lesions of 
"osteitis fibrosa cystica localisata” devel- 
ops followmg hemorrhage mto true cysts 
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Fig 5 Case 5 A Small lesion of fibrous dys- 
plasia in tibia resembling cyst Border of increased 
density adds to sharp demarcation B Note eccentric 
location, mainly mvolvmg the corte\ The periosteum 
and thin layer of cortical bone adjacent to it are intact 



Fig 6 Case 6 A Solitary lesion m femur 
Coarse columns of bone bordering the areas of fibrous 
tissue give a trabeculated appearance B Lateral 
view suggests central location but Fig 6A shows typical 
eccentric location The border of the lesion is narrow 
but fairly dense 


Lichtenstein and Jaffe (15), on the other 
hand, are of the opinion that the char- 
acteristic fibrous tissue which fills these 
eyst-hke lesions is the primary constituent, 
while the small true cysts occasionahy 
found at operation represent focal degen- 
eration m this fibrous tissue In this 
senes of cases there were only two m which 
true eyst development eould be demon- 
strated, and in these the fibrous tissue con- 
stituted the major portion of the lesion 
The loeation of the lesions is fairly char- 


actenstic In this group there were 3 in 
the femur (I m the proximal metaphysis, 
1 in the proximal diaphysis, and 1 in the 
distal diaphysis), 5 in the tibia (4 in the 
proximal metaphysis or diaphysis and I m 
the distal diaphysis) , and 1 in the proximal 
diaphysis of the fibula The unproved 
cases showed lesions in the femur in 3 m- 
stances, in the tibia in 6, in the fibula in 2, 
in the humerus in 1, and in the ischium 
in 1 



Fig 7 Case 7 Sharply demarcated lesion m tibia 
Biopsy showed fibrous tissue with minute bone spicules 
(Fig 8) 


The rehabihty of the roentgenologic 
diagnosis of fibrous dysplasia can be esti- 
mated from the followmg analysis of this 
senes 

26 cases roentgenologically diagnosed fibrous 
dysplasia 

13 cases not biopsied 
12 cases biopsied 
9 cases confirmed 
3 cases in error 

Durmg this penod there has been no 
mstanee of error in roentgenologic diagno- 
sis of cases which have proved to be fibrous 
dysplasia on histologic exa min ation This 
analysis of proved cases makes it probable 
that the error will not exceed 25 per cent 
The cases which were erroneously diag- 
nosed as fibrous dysplasia proved, on 
biopsy, to be eosmopluhc granuloma (1 
case), giant-ceU tumor (1 case), and uni- 
cameral bone cyst (1 case) These lesions 
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Fig 8 Case 7 Section from lesion shown m Fig 7 Minute bone spicules are scattered throughout the 

fibrous tissue X c 626 


did not show the typical roentgenographic 
appearance of fibrous dysplasia 
The lesion was progressive in Case 1, but 
no other case in this senes showed any 
change in size or appearance during the 
penod of observation except as a result of 
fracture or surgery This suggests that 
the progressive tendency occurs only dur- 
ing the penod of active skeletal growth 
The prognosis is good in that the condi- 
tion tends to be self-hnuted Most authors 
state that mahgnant degeneration is not 
known to occur, but Coley and Stewart 
(6) report 2 cases of polyostotic fibrous 
dysplasia in adults with subsequent devel- 
opment of sarcoma, and Camp (5) reports 
1 such case Occasional spontaneous heal- 
ing has been reported, but no evidence of 
such has been seen m this senes 
Treatment is mdicated m those cases 
which are defimtely symptomatic and m 
cases where the lesion is located in a posi- 
tion where pathological fracture is probable 


or has repeatedly occurred Simple ex- 
asion or curettage and bone graft sire 
usually adequate m the adult Recur- 
rence was noted m only one case in this 
senes (Case 1) and that was during child- 
hood Irradiation is generally considered 
not to be effective in controlhng the lesion 
This was true m the one case in this senes 
(Case 1) which was irradiated 

SUMMARY AND CONCLUSIONS 

The chmcal, roentgenologic, and patho- 
logic aspects of monostotic fibrous dyspla- 
sia are presented, with specific findmgs m 9 
cases which have been confirmed by opera- 
tion and histologic study at Brooke Gen- 
eral Hospital dunng the two-year penod 
1946-47 Bnef comment is also made 
regarding 13 unconfirmed cases with a 
charactenstic roentgen picture seen at 
that hospital durmg the same penod 

The roentgenographic appearance of the 
majonty of lesions of fibrous dysplasia is 
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charactenstic The diagnostic features 
most frequently observed include a 
sharply demarcated area of decreased 
density resembling a cyst, a homogeneous 
increase m density within the lesion, giving 
a “smudged” appearance, a zone of in- 
creased density surrounding the smaller 
lesions, and eccentric location in the di- 
aphysis or metaphysis of a long bone 

Atypical lesions cannot be unequivocally 
identified by the roentgen and clinical 
findmgs and must be diagnosed by biopsy 
The lesions of fibrous dysplasia tend to 
be progressive during the period of active 
skeletal growth and stationary during adult 
life 

Conditions to be differentiated from 
fibrous dysplasia are non-osteogemc fibro- 
ma, sohtary bone cyst, enchondroma, 
giant-cell tumor, eosinophilc granuloma, 
Letterer-Siwe’s disease, and Hand-Schiiller 
Chnstian disease, neurofibromatosis, and 
chrome bone abscess (Brodie’s abscess) 

Note Acknowledgement is gratefully made of 
the advice and assistance of Major A J Ackerman in 
collecting the cases and prepanng the manusenpt, 
and of the assistance of Col Elbert DeCoursey and 
his laboratory staff m the pathological studies 

Percy Jones General Hospital 
Battle Creek, Mich 
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SUMARIO 

Displasia Fibrosa del Hueso (Monostedtica) 


A1 exponer los aspectos climco, roent- 
genol6gico y patol6gico de la displasia fi- 
brosa monostedtica, pres&itaxise los hallaz- 
gos espedficos en 9 casos confinnados por 
la operacidn y el estudio histoldgico Tam- 
bi6n se ofrecen breves comentanos acerca 
de otros 13 casos no confinnados, pero con 
tipico cuadro radioldgico 

El aspecto radiogrdfico de la mayoria de 
las lesiones de la displasia fibrosa es tipico 
Los rasgos diacriticos observados mds a 
menudo comprenden una zona netamente 
demarcada de menor densidad que semeja 
un qmste , aumento homogdneo de la den- 
sidad en el intenor de la lesi6n, creando un 
aspecto “tiznado”, una zona de mayor 
densidad que circunda las lesiones mds 
pequenas, y locahzaadn excentnca en la 


didfisis o metdfisis de un hueso largo Las 
lesiones atipicas no pueden ser inequivo- 
cablemente identificadas por los hallazgos 
radiogrdficos y cHmcos, teniendo que ser 
diagnosticadas por la biopsia 

Las lesiones de la displasia fibrosa suelen 
ser progresivas durante el periodo de desa- 
rrollo activo del esqueleto y estaaonanas 
durante la vida adulta 

Estados que hay que diferenciar de la 
displasia fibrosa son fibroma anostedgeno , 
quiste 6seo sohtano, encondroma, tumor 
gigantocelular, granuloma eosmoffiico, en- 
fermedad de Letterer-Siwe y enfermedad 
de Hand-Schuller-Chnstian, neurofibro- 
matosis, absceso 6seo crdnico (absceso de 
Brodie) 





Parotid Tumors 

A Review of Nmety-Tliree Cases' 

MARCUS J SMITH, M D , and K. WILHELM STENSTROM, PkD 

T he treatment of a parotid tumor is demonstrated by Allen (2) This is of 
primarily a surgical problem Radia- importance, from our pomt of view, only 
tion therapy may, however, be required in so far as radiosensitivity is concerned 
either m combination with surgery or Differences m pathogenesis may be respon- 
because m a given case it is the only suit- sible for vanations m radiosensitivity 
able method In order to obtam some The more embryonal the tissue, the more 
information concermng the results of such sensitive to radiation we may expect it to 
therapy, the records of all the patients be 

referred to the radiation therapy section at No reports of parotid tumors have been 
the Umversity of Minnesota Hospitals found in which any etiologic sigmficance 
between 1927 and 1947 for treatment of was attributed to trauma, although Fraser 
parotid tumors were reviewed A bnef (13) claimed to have produced such tumors 
discussion of the disease and the 93 cases m animals by traumatizmg the ductal 
constituting this senes is here presented epithehum Infections and calcuh do not 
Any attempt to evaluate the results of seem to play an important role m the 
treatment of parotid tumors is rendered development of these tumors 
difficult by the pathology, pathogenesis. Maxed tumors cont ain epithehum, carti- 
and chmcal course of the nuxed tumors lage, lymphoid tissue, and connective 
which constitute a large percentage of tissue, this last showing evidence of mucin 
parotid neoplasms These tumors present production (5, 8) The nature of these 
a most bizarre and vanable pathologic tumors, ^ e , whether malignant or bemgn 
picture, and a great number of histo- has been a matter of controversy Ahlbom 
logic classifications have appeared m the (i) recognized bemgn and mahgnant sub- 
hterature We have abided by the dea- divisions, based on microscopic appear- 
sion of the Department of Pathology of the aj^ce Some authors have been of the 
Umversity of Minnesota Hospitals, and opmion that mixed tumors are benign (6 
classified parotid tumors m two mam 15,30,34) Memtt (27) referred to them 
groups mixed tumors and carcmomas ^s "mildly mahgnant’ Fry (14) could 
(adenocarcmoma, cyhndroma, undiffer- ^o defimte dividing Ime between mno- 

entiated carcinoma, etc ) cent and mahgnant, and Dixon and Ben- 

Bnefiy, two theories of ongm of mixed g^n (12) stated that "most pathologists 
tumors are considered at the present time agree that mixed tumors of the parotid 
(37) the single-tissue ongm, from epi- gjand are almost mvanably mahgnant ’’ 
thehum of sahvary or mucous glands or Le^ (I9) believed that the mixed tumor 
from detached sahvary gland anlage, and represents a mahgnant transformation of a 
the dual tissue ongm, from branchial cleft teratoma, while Krompecher (17) felt that 
mclusions or embryonal non-branchial an- j^^^ed tumors were basal-cell carcmo- 
lage (ectoderm and mesenchyme) Prob- McFarland (26) based his opimon 

ably the former theory is now the most Ewmg’s six cntena of mahgnancy 
acceptable, particularly smce the demon- 

stration by Fry (14) that cartilage found m (1) Infiltrative growth Mixed tumors 
imxed tumors is really simulated cartilage, do mfiltrate if their capsules are 

and epithehal m ongm This was also opened 

1 From the Departinent of Radiology and Physical Therapy of the University of Minnesota and the University 
Hospitals Minneapolis, Minn Accepted for pubhcation in March 1948 
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(2) Local tissue destruction Rarely- 
associated -with mixed tumors 

(3) Recurrence after removal A chief 
characteristic of tmxed tumors 

(4) Metastases Rarely associated -with 
mixed tumors However, metas- 
tases have occasionally been re- 
ported (20, 31) Mulhgan (28) re- 
viewed 22 such cases and added 20 
new ones He concluded that metas- 
tasis occurs more often than is 
generally assumed 

(5) Local mterference -with function 
Mixed tumors occasionally cause 
restncted jaw motion, deafness, 
seventh nerve palsy, rarely fifth 
nerve pam, and more rarely still, 
cystic dilatation of the parotid gland 

(6) General toxic action of absorbed 
tumor products Not found with 
mixed tumors 

In view of these facts, McFarland (24) 
concluded that “mixed tumors do not, 
therefore, become mahgnant, rather they 
are malignant, though this is true m vary- 
mg degrees m different cases ” 

Adenocarcmoma, cyhndroma, and squa- 
mous-cell carcinoma anse from glandular, 
basal-cell (32), and squamous-cell tissue 
The carcmomas are difficult to influence 
by radiation and the results of treatment 
have, as a rule, been imsatisfactory 

The first successful treatment by radia- 
tion of a mahgnant parotid tumor was 
reported m 1909, by Wickham and Degrais 
(38), who used surface radium Smce 
then numerous case studies have appeared 
m the literature Particularly notable are 
the reports of McFarland (24-26) and 
Ahlbom (1) For a more complete review 
of the historical aspects of parotid tumors, 
the reader is referred to the article of 
Utendorfer (37) 

MIXED TUMORS 

Our senes mcluded 58 mixed tumors 
Of these, 45 were confirmed pathologically, 
no pathologic reports were available for the 
other 13 Statistics as to recurrence will 
include only the proved cases The patho- 


logic findmgs are based on study of the 
surgical specimens, biopsies were not 
taken This is m conformance with the 
accepted behef that biopsy causes rupture 
of the tumor capsule and danger of dissem- 
ination (24, 37) 

Among 65,351 hospital adnussions, T 
M Martm (23) found 34 mixed parotid 
tumors, an mcidence of 0 05 per cent 
These tumors may occur at any age and 
have been reported (16) as early m hfe as 
seven months and as late as eighty years 
The most frequent age of appearance is in 
the third decade, -with about equal division 
among the sexes, and without evidence 
of preference as to side of involvement (16, 
19, 22, 37) 

The 58 mixed tumors reported here 
represent 63 per cent of our senes of parotid 
tumors The age range was from thirteen 
to seventy-two years, the average bemg 
39 7 years at the tune of treatment Nme- 
teen patients were males (33 per cent) 
In 26 cases the nght side was mvolved 
(45 per cent) All patients were of the 
white race, but because of the small Negro 
population m Minnesota this is not sig- 
nificant 

Charactenstic dmical findmgs were a 
firm nodule in the parotid region, progress- 
mg very slowly in size over a penod of 
many years It was usually painless, 
although mild achmg or pain was occa- 
sionally present The non-tender mass was 
attached to the underlying gland, but was 
usually not adlierent to the skin Occa- 
sional mamfestations were involvement of 
the seventh nerve by large tumors and 
recent mcrease m size before treatment 
was requested The tumors ranged m 
size from 1 X 1 5 cm to 10 X 15 cm , the 
average diameter bemg 2 6 cm in 44 cases 
in which the onginal size was recorded 
The duration of the tumor before treat- 
ment at the Umversity Hospitals ranged 
from three months to twenty-five years and 
averaged 5 5 years Stem and Geschickter 
(34) gave the average duration as four 
years and Hawk and Shepherd (16) as 
eight years Ten patients had received 
surgical treatment elsewhere two to twenty 
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years before being treated at the University 
Hospitals 

Combinations of surgery, x-rays, and 
radium were used m the treatment of 
mixed tumors (Table I) Some cases, not 
mcluded m this report, were treated by 
surgery alone The ktrgical procedure 
consisted of enucleation or curettement 
Total parotidectomy, a relatively recent 
surgical approach (3, 4, 36), was not used 
The x-ray therapy factors m general were 
200 or 220 kv , 15 or 30 ma , 0 5 mm Cu 
filter, 60 cm distance The dose was 
1,200 to 1,500 r/air to each of three fields, 
over the parotid region antenor obhque, 
posterior obhque, and lateral Field sizes 
averaged about 8 X 10 cm , and the treat- 
ment time per case ranged from two to 
four weeks Radium therapy was given m 
the form of radon seeds implanted mto the 
tumor bed , 1 to 1 5 me gold (0 3 mm ) 
implants were used, and dosages ranged 
from 700 to 2,000 me hr , dependmg on the 
size and distribution of the lesion AH 
therapy was postoperative except for 
recurrences, which were usually treated 
with radiation alone 

It is generally agreed that five-year sur- 
vival rates are meanmgless m assessmg 
results of treatment for mixed tumors 
Most observers use recurrence rate as the 
yardstick and agree that these tumors may 
recur many years after treatment 

Table I shows the results m our senes of 
patients treated between 1927 and 1937, 
with a ten- to twenty-year foUow-up 
Thirty-three cases of the entire group of 
58 mixed tumors were first treated durmg 
that penod 

The 7 tumors that recurred were all 
retreated one, one, two, four, four, five, and 
eleven years after the ongmal therapy 
Two of these recurred agam five and 
twelve years after ongmal therapy and 
were again retreated Only one tumor 
recurred a thud time and was retreated 
nine years after the first treatment Of 
the 7 patients with recunences, 5 are weU 
without further recunence twelve, ten, 
nme, eight, and four years after the final 
treatment 


Table I Results of Treatment of Mixed Tumors, 
1927-37 


Type of Cases 

Treatment 

Fol- Fol- 
lowed lowed 
Less More 
Than Than 
10 10 
Years Years 

Recurrences 

of 

Cases Followed 
More 

Than 10 

1 Years 

Surgery and x-ray 
Surgery, x-ray, and 

18 

6 

13 

1 

4 

radium 

12 

1 

11 

2 

Surgery and radium 

2 

1 

1 

, 0 

X-ray alone 

1 

0 

1 

' 1 

Total 

33 

7 

26 

7 (30%) 


The percentage of recurrence after surgi- 
cal treatment alone has been reported (6, 
26, 30, 34, 35) as varymg between 15 and 
100 per cent Ahlbom’s (1) recurrence 
rate for 120 patients is considerably lower 
By usmg preoperative roentgen irradiation 
or teleradium and postoperative mter- 
stitial radium therapy, he reduced the five- 
year recurrence rate to 6 per cent This is 
probably the lowest figure reported for a 
good-sized senes Older reports m the 
literature reject irradiation as valueless 
(6, 11, 16, 23), while recent papers tend to 
favor it m combmation with surgery as the 
preferred treatment, particularly post- 
operative x-ray therapy (15, 19, 27, 29) 
Perhaps this is because of the improvement 
m irradiation techmes durmg the past 
twenty years 

That statistics concermng recurrence 
rates are open to question was well demon- 
strated by McFarland (26) He pointed 
out that his own rate of 25 per cent m- 
cluded cases lost to follow-up and cases 
observed less than five years When he 
excluded these cases, his recurrence rate 
(surgery alone) rose to 62 per cent' 

McFarland (24) also pomted out that 
small tumors were more apt to reeur fol- 
lowmg removal than large tumors, prob- 
ably because of multicentnc ongm and 
eventual fusion of small lobules mto one 
large encapsulated mass Therefore, he 
deplored haste m surgery and preferred 
waitmg until the tumor enlarged Our 
own observations did not confirm this find- 
mg, for recurrences were found m tumors 
of all sizes — from 1 to 9 cm m diameter 
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Table II Twenty-Six Cases of Proved Carcinoma of the Parotid Gland 


Ma> 1019 


Year* 

Xo of 
Cases 

e , 1 

1 

Tiling 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1931 

2 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

! 0 


1932 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

June 1940 

1933 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1934 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 I 

0 


1935 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

? 

Alive Jul> 1944 

1936 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 


1938 

3 I 

2 

2 

2 

1 

1 

1 

0 

0 

0 


0 


1940 

1 I 

1 

1 

1 

1 

1 

1 

1 




1 

ila> 1947 

1943 

1 

1 

1 

1 

1 







1 

February 1947 

1944 

3 I 

3 

3 

2 








2 

April 1947, Januarj 1948 

1943 


2 

2 









2 

October 1947 (both) 

1946 

5 

4 










4 

June, September, October 












i 


1947 (2) 

Cases 

26 

26 

21 

19 

16 

15 

15 

15 

14 

11 

11 



Survii'al 

1 

21 

15 

10 

5 

4 

4 

3 

2 

2 

1 



Per cent 


81 

72 

52 

31 

27 









* Xo cases reported in 1937 1939, 1941 1942 


Treatment was follow ed by undesirable 
compbcations m 14 of our cases In 5 
there was transient seventh nerve palsy 
and m 2 permanent palsy postoperatively 
Four patients had skm changes over the 
areas of irradiation, consistmg of skm 
atrophy and telangiectasia, and 2 patients 
had mduration, though not of severe grade 
In 1 patient, exposed to multiple epi- 
sodes of surgery, radium, and roentgen 
therapy severe ulceration and bleedmg de- 
veloped necessitating prolonged hospitaliza- 
tion and skm grafting There were no 
mstances of sahvary fistula 

Deaths were attnbutable m 3 cases 
to causes other than parotid mixed tumor — 
tuberculosis, carcmoma of the stomach, 
and cerebral thrombosis The cause of 
death m one case is unknown There were 
no proved metastases m our group 

carcinoma 

Thirty-five cases of carcmoma of the 
parotid gland were obsen^ed The patho- 
logic specimens were not available for re- 
new m 9 mstances In these 9 cases the 
diagnosis had been made ongmally from 
the chmcal features and had never been 
confirmed by biopsy In this group, the 
disease was far advanced at the time of 
first observation and the diagnoses were 
based primarily on the site of the primary 
lesion and the sjnnptoms and physical find- 
mgs, mcludmg lymph node metastases 


Of the total group, 26 were histologically 
mahgnant, rangmg from cyhndroma to 
frank carcinoma, there were 2 proved 
squamous-cell carcmomas ongmatmg m the 
parotid gland Only the 26 cases proved 
by biopsy, exammation of the surgical 
specimen, or of an mvolved lymph node, 
are mcluded m determmmg the end-results 
(Table II) 

The average age of the patients with 
carcmoma was 63 3 years (range was from 
thirty-seven to eighty-three years) Four- 
teen patients were males All were white 

Chmcally, these cases were characterized 
by tender, hard masses m the parotid 
region which enlarged rapidly, shoivmg 
marked local im'^asive tendencies Usually 
the tumors were adherent to the skm and 
underlymg tissues, often the masses were 
ulcerated and fungatmg Severe pam was 
common, seventh neri'^e mvolvement and 
fifth nerve neuralgia were not unusual 
Interference with jaw function was occa- 
sionally seen Metastases to cervical nodes 
were present on adrmssion m 12 cases 
(including 3 m the chmcal group), pul- 
monary metastases were present m 2 cases 
and osteoblastic metastases m the pelvis 
and spme were present m 2 cases (not veri- 
fied postmortem) There were some cases 
m which the presenting chmcal picture 
resembled that of imxed tumors, and 
nncroscopic sections had to be studied m 
order to make the diagnosis 
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One of the stnking clinical features was 
the long duration of the parotid tumor 
before it had begun to enlarge rapidly 
In 13 cases there was a history of ten or 
more years Three tumors had been pres- 
ent thirty years or longer, one for thirty- 
eight years No doubt these had been re- 
garded as mixed tumors and left un- 
treated (by choice or neglect) until they 
began to enlarge, usually a few months to a 
year before being referred for treatment 
Six cases had received previous surgery 
Treatment was similar to that for mixed 
tumors, but more mtensive Surgery con- 
sisted of excision, mcludmg one total paroti- 
dectomy and two radical neck dissections 
For x-ray therapy the same factors were 
utilized as for mixed tumors except that the 
doses ranged from 1,200 to 1,800 r/air and 
the fields were larger and included the 
cervical lymph channels and nodes Ra- 
don seeds were inserted postoperatively or 
as an mdependent procedure, m doses 
similar to those for mixed tumors Ex- 
CTSion, radon msertion, and postoperative 
x-ray irradiation, followed by a second and 
third course of x-ray and interstitial radia- 
tion therapy, was the rule rather than the 
exception Inoperable cases and recurrent 
cases were treated by irradiation -alone, and 
fair to good paUiation was obtained, judged 
by rehef of pam, improvement of jaw 
function, and decrease m the size of the 
mass 

Results m terms of five-year survivals 
were poor In the unproved group there 
were S deaths, 2 of the patients survivmg 
five and six years before succumbmg to the 
disease One patient is ahve two years 
after treatment, but not free from carci- 
noma In the total group there were 18 
deaths and 3 cases were untraced Of the 
26 proved cases (Table II), 11 were treated 
too recently for five-year follow-up 
Among the 15 cases followed for five years 
or longer, there were 4 five-year survivals 
(27 per cent) One patient died of disease 
durmg the sixth year of follow-up, one is 
alix e and probably free from cancer durmg 
the fourteenth year (a lump is present m 
the gum, but without mcrease in size for 


three years), and one was free from 
disease after rune years 

Benedict and Meigs’ (6) mortality in 
30 proved cases of parotid gland carcinoma 
was 96 7 per cent MacFee (21) reported 
3 out of 27 patients (11 per cent) survivmg 
after five years In a senes of 20 cyhn- 
dromas, Quattlebaum, Dockerty, and Mayo 
(32) reported 8 deaths from metastases m 
five years, 2 deaths after five years, and 4 
inoperable recurrences Alilbom (1), usmg 
teleradium or x-rays preoperatively or 
postoperatively, or radiotherapy alone for 
moperable and radiosensitive operable 
lesions, obtained a 25 per cent five-year 
survival m 82 mahgnant parotid gland 
tumors Cade (10), usmg preoperative 
irradiation, had 5 of 14 patients ahve 
without disease after five years 

Poor results can possibly be correlated 
with the failure of the patient to report for 
early treatment They can be blamed par- 
tially on a widespread behef that haste m 
treatment of mixed tumors is not neces- 
sary Smce biopsies are taboo m mixed 
tumors and smce it is often difficult to dis- 
tmgmsh between a mixed tumor and car- 
cinoma, it seems advisable to urge opera- 
tive removal, subsequent radiation, and 
microscopic study as soon as possible after 
detection of the tumor m order to avoid 
the poor results obtained m the trea tm ent 
of carcmomatous parotid tumors that have 
been dormant for many years Perhaps 
preoperabve irradiation should be added to 
the armamentarium Addbom’s results, 
usmg that method, are better than average 
Should the tumor turn out to be a mixed 
tumor, no harm has been done, for some 
observers feel that preoperative irradiation 
simphfies surgery for mixed tumors by 
makmg the capsule firmer and easier to 
remove (1, 10, 34) 

CONCLUSIONS AND SUMMARY 

1 Ninety-three cases of parotid turn nr 
are reviewed 58 mixed tumors and 35 
carcmomas 

2 The pathogenesis of mixed tumors is 
reviewed bnefiy 

3 Mixed tumors should not be con- 
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sidered unqualifiedly as benign tumors, but 
rather should be thought of as potentially, 
if not actually, mahgnant 

4 The high recurrence rate of mixed 
parotid tumors mdicates that surgery and 
irradiation should be used in combmation 
for treatment of these growths unless the 
tumor IS encapsulated and a complete paro- 
tidectomy can be performed The recur- 
rence rate for 33 patients followed for ten 
years or more m the present senes was 30 
per cent 

5 The value of radiation therapy for 
recurrences of mixed tumors is emphasized 
by the fact that 5 of the 7 patients with 
recurrent tumors were at the last examma- 
tion foUowmg such retreatment free from 
any symptoms 

6 Procrastmation m treatment is not 
recommended, smce biopsies are con- 
demned, and differential diagnosis between 
nuxed tumor and carcmoma often depends 
on the microscopic findmgs m the surgical 
specimen 

7 Even with the use of radical sur- 
ger)’’ and postoperative irradiation, the 
fi\ e-year sunnval rate m carcmoma was 
only 27 per cent 

8 Many carcmomas had histones of 
lengthy duration (up to thirty-eight years) 
Earlier treatment seems advisable 

9 Radiation alone is valuable for re- 
current and moperable caranomas 

Note We widi to thank Dr Robert Hebbel for 
reviewing the pathologic material 

The Santa Fe Chmc 
Coronado Bldg 
Santa Fe, New Mexico 
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SUMARIO 

Tumores de la Paxdhda Repaso de 93 Cases 


La sene comumcada comprende 93 tu- 
mores de la pardtida (58 mixtos y 35 car- 
emomas), tratados ya con la radioterapia 
sola o combmada con la cimgia 

Los tumores mixtos no deben conside- 
rarse mcondiaonalmente como bemgnos, 
smo mds bien como potenaal o realmente 
mabgnos Debido a su elevado coefiaente 
de recurrencias, deben set tratados, a 
menos que est&i encapsulados y pueda 
ejecutarse tma parotidectomla total, con 
una combmaadn de cirugla e irradiaadn 
En esta sene, la cirugla consistid en la 
enucleaadn o el raspado, y la irradiaadn 
postoperatona comprendid rayos X, im- 
plante de senuUas de raddn o ambos 
Entre 26 casos comprobados y mantemdos 
en observaadn durante diez a vemte anos 
hubo 7 recurrencias (30 por aento) despues 
del tratamiento pnrmtivo El valor de la 
irradiacidn en las lesiones recurrentes 
queda mdicado por el hecho de que 5 de 
estos 7 enfermos estaban sm sintomas en el 
ultimo examen, de cuatro a once anos des- 
pu6s de repetirse el tratamiento 

El tratamiento en el caremoma fue seme- 


3 ante al empleado en los tumores mixtos, 
pero mds intenso La errugia consisti6 en 
la excisidn, mcluso una parotidectomia y 
dos disecCTones radicales del cuello La 
dosis de radiacidn fu4 bgeramente mayor 
que en los tumores mixtos y los campos 
tambi6n may ores, comprendiendo los con- 
ductos y gangbos Imfdticos cemcales En 
15 casos comprobados el coeficiente de 
sobrevivencias de anco anos fu6 de 27 por 
ciento Uno de los 4 enfermos que vivi6 
emeo afios mun6 de la enfermedad en el 
sexto ano 

No se recomienda la demora en el trata- 
miento de los tumores pardtidos, dado que 
las biopsias estdn contramdicadas y la 
diferenciaadn entre tumor mixto y carci- 
noma se basa a menudo en el estudio rmcro- 
scdpico del ejemplar extirpado Muebos 
carcinomas muestran una histona larga 
antes de aparecer rdpidamente la hiper- 
plasia que lleva al enfermo a consultar al 
m€dico, en 13 casos de esta sene babla 
habido un tumor diez anos o mds y en 3, 
tremta anos o mds 

En el caremoma recurrente e moperable 
la irradiacidn sola posee valor pabativo 



Cavitary Form of Pulmonary Neoplasm' 

FRANK ISAAC, M D , aad RICHARD E OTTOMAN, M D 
Van Nnys, Calif 


A LARGE AMOUNT of literature has been 
accumulating m recent years on the 
subject of pulmonary cancer Early diag- 
nosis has been constantly stressed, m view 
of the remarkable stndes m thoracic sur- 
gery and the consequently more hopeful 
outlook if surgery is undertaken sufficiently 
early 

To arrive at an early diagnosis, one of 
the most important steps is the roentgeno- 
logic study Various procedures, includ- 
mg bronchography and body-section 
roentgenography, have been advocated 
and employed m addition to the conven- 
tional chest films The fact remains, 
however, that no specific roentgen signs 
of pulmonary cancer exist As far as can 
be determmed — both from personal experi- 
ence and perusal of a volummous htera- 
ture — there is no roentgenologic method 
by which early bronchogemc carcmoma 
can be rehably differentiated from pul- 
monary infection Bronchoscopy with bi- 
opsy IS still the only means by which a 
positive diagnosis can be made before 
metastatic lesions are discovered, unless 
exploratory thoracotomy is performed 
Negative bronchoscopic results, how- 
ever, do not rule out the existence of pul- 
monary cancer, espeaally if the lesion is 
located peripherally or m one of the upper 
lobes To differentiate between an m- 
fecbous process and a mahgnant neoplasm 
m such cases, it may be necessary to resort 
to serial roentgenograms, which may mean 
weeks, and often months, of delay, al- 
though the findmg of tumor cells m the 
sputum by special stammg methods holds 
great promise as an early diagnostic aid 
The type of mahgnant pulmonary lesion 
most often confused with infection is the 


cavitary form of bronchogenic carcinoma 
Holman and Pierson (1) pomt out that 
"carcmoma may simulate suppuration so 
closely that neither the chnician nor the 
radiologist can determme the exact nature 
of the disease ” Others, including Kirklin 
and Paterson (2) and Howes and Schenk 
(3) refer to the same difficulty Yet we 
have made considerable progress since 
Fishberg and Rubin (4) wrote, m 1929, 
that while they had seen many references in 
the literature to this type of neoplasm, 
few clinicians had recognized it dunng the 
patient’s lifetime A decade later, Hauser 
and Wolpaw (5) reported 15 cases of cav- 
itary bronchogemc carcmoma, m 10, or 
two-thuds, of which a correct diagnosis was 
made In 6 of these cases the diagnosis 
was estabhshed by bronchoscopy, m 3 
others by biopsy and thoracotomy In 
one case no diagnosis could be established 
by any method and it was arrived at on the 
basis of the chnical course Gottlieb and 
Sharhn (6) on the other hand, descnbe 2 
cases m which the history, clmical picture, 
and roentgen appearance all suggested 
neoplasm, but which proved on senal 
roentgenography to be lung abscesses 

The frequency with which the caintary 
form of bronchogenic carcmoma occurs 
m autopsy matenal is given by Hauser 
and Wolpaw as varymg with different 
observers from 12 to almost 50 per cent 
Fishberg and Rubin found it in 30 per cent 
of then cases 

The type of tumor which, m the hght of 
expenence at this hospital, most often 
imdergoes cavitation is the more or less 
circumscribed, rounded mass, that is, the 
penpheral type of bronchogemc carcmoma 
rather than the infiltratmg, stenosmg. 


1 ^ the Department of Radiology Birmingham Veterans Administration Hospital, Van Nuys, Calif Pub 
lished with the permission of the Chief Medical Director Department of Medicine and Surgery Veterans Ad- 
ministraUon who ^sumes no responsibility for the opmions expressed or conclusions draivn by the authors 
Accepted for publication m April 1948 
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mam bronchus tumor In the former, the 
blood supply to the central or deeper por- 
tions of the mass eventually becomes cut 
off, with resultant necrosis This may be 
said to be true of aU rapidly growmg tu- 
mors, yet we have observed cavitation m a 
tumor less than 4 cm m diameter Fur- 
thermore, Fishberg and Rubm point out 
that cavitation occurs almost exclusively 
m primary tumors Even large metastatic 
masses in the lung can be observed for 
months without breakmg down Hauser 
and Wolpaw explam the excavation as 
often due to aseptic necrosis, resultmg 
from occlusion of the smaller blood vessels 
m and around the neoplasm by tumor 
thrombi In addition, infection undoubt- 
edly plays an important role It would 
appear that compression of the smaller 
bronchi withm the tumor takes place first, 
with bronchiectasia distal to the compres- 
sion This leads to accumulation of se- 
cretions, infection, and finally necrosis 
It IS probable that a combmation of both 
factors, changes m the blood supply and 
infection, are responsible for the necrotiz- 
mg process m the majonty of cases 

DIAGNOSIS 

There is no characteristic chmcal picture 
by which cavitary pulmonary neoplasm — 
or, mdeed, any form of pulmonary cancer — 
can be recogmzed It is axiomatic m 
medical diagnosis that often the correct 
interpretation may be nussed simply be- 
cause the possibihty has not been con- 
sidered The history, chmcal picture, and, 
above all, the patient’s age should direct 
attention to the possibility of a mahg- 
nant lesion Cough, hemoptysis, or blood- 
streaked sputum, and weight loss are almost 
always present Chest pam is a common 
symptom, and there is often a low-grade 
fever Dyspnea, somewhat out of pro- 
portion to the pulmonary changes, is seen 
m many cases There may be hyperes- 
thesia of the skin on the side of the chest 
where the lesion is located (4) WTien any 
combination of these symptoms is present 
m a patient over forty years of age, neo- 
plasm should be considered until disproved 


RoentgenologicaUy, the lesion often pre- 
sents a rather well circumscnbed, round, or 
ovoid appearance, suggestmg an mfected 
fluid cyst or, when small, a tuberculoma 
At other times the mfiltration is more 
diffuse, simulatmg pulmonary abscess or 
ulceratmg tuberculosis The cavity is 
often eccentric, and the contours of the 
mner wall have an irregular, ragged, or 
“bumpy” appearance, correspondmg to the 
irregular tissue necrosis withm the tumor 
This IS espeaaUy well brought out by 
body-section roentgenography In the 
conventional chest film a large portion of 
the inner wall may be obscured by the flmd 
within the cavity In the planigram, how- 
ever, the fluid gravitates into the posterior 
recess of the cavity and, antenor to this, 
the whole circumference of the cavity wall 
IS well demonstrated A chest film with 
the Bucky diaphragm, even with the pa- 
tient supme, wiU not accomphsh the same 
results, because of the summation of shad- 
ows lying m the same sagittal planes 

We should hke to emphasize this irregu- 
lar, “bumpy” character of the cavity wall 
m neoplastic disease It has been de- 
scribed often before (4, 5, 7-9) It is not 
claimed to be a pathognomomc sign of 
cancer, it may be found at times m other 
conditions, especially m tuberculosis It 
should be stressed, however, that its occur- 
rence IS frequent m mahgnant disease, and, 
when recogmzed, it wall direct early atten- 
tion to the true nature of the lesion 

In 3 of the 5 cases presented here the 
diagnosis was suggested by the appearance 
of the cavity, m the fourth the diagnosis 
was qmte obvious because of the destruc- 
tive nb lesions In one case the diagnosis 
was not made durmg the lifetime of the 
patient 

CASE REPORTS 

Case I (Fig 1) A 54-year-old white male was 
admitted to this hospital on June 26, 1947, cora- 
plammg of fabgue, chrome cough productive of a 
copious greenish-yellow sputum, foul breath, and a 
weight loss of 30 pounds within the past month 
He had pneumonia m the left chest six months 
previously, for which he was treated at home with 
penialhn and sulfa drugs He returned to work 
after four weeks but contmued to cough, and the 
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Fig 1 Case 1 A Well cimimscnbed ovoid mass 
in left lung iiith irregular ragged cavity B Left 
lateral viev shoviing mass located posteriorly C 
Plamgram demonstrating irregular, bumpy contour of 
cavity wall 

sputurn was often blood tinged He also com 
plained of pam in the chest, which was aggravated 
by coughing 


On admission the patient appeared acuteh ill and 
was dtspneia The fingers were clubbed The 
temperature ranged from 100 to 103° F A chest 
roentgenogram on the daj of admission showed a 
large, well circumscnbed ovoid shadow in the left 
upper lung, adherent to the lateral chest wall The 
central portion of the mass w as occupied bj a large 
cavity with ragged, irregular tuner contours Spu- 
tum examinabon showed many pol} morphonuclear 
leukocytes and clumps of bacteria, but no tumor 
cells 

A diagnosis of bronchogenic caranoma with 
caMtation was made and, after a buildup period, 
thoracotomy w as performed on Jul} 23 The tumor 
was found inoperable and a small biopsy specimen 
was taken from the pleura Pathologic report 
Very anaplastic, undifferentiated squamous cell 
carcinoma, with slight metaplasia to adenocara- 
noma 

Comment The roentgen appearance of 
this tumor closely resembles that of a huge 
pulmonary cyst The irregular, ragged 
inner contour of the cavity waU, however, 
immediately suggested neoplasm, although 
the history and chmcal picture were con- 
sistent with infected fluid cyst or lung 
abscess 

Case II (Fig 2) A 62-year old white man came 
to the Birmingham Veterans Administration Hospital 
Outpatient Semce on Oct 28, 1947, because of 
anginal pain occumng m the xiphoid region foUowmg 
exerbon It was a steady, squeezing type of pam 
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requiring immediate rest for relief Roentgen ex- 
armnabon of the chest on that day revealed a 
rounded, discrete shadow m the right base which 
suggested the possibdity of abscess, bronchogenic 
caranoma of the penpheral type, or a metastatic 
neoplasm The patient was hospitalized for further 
mvesbgation On Nov 18, 1947, re exammabon 
disclosed the same shadow, showmg evidence of cen- 
tral necrosis, with an irregular inner cavitary wall 
The lateral film located tlie lesion m the middle of 
the right lower lobe just above the diaphragm 





Fig 2 Case II Rounded well arcumscnbed 
shadow in right base Note irregular cavitation in 
upper part of mass 

The pabent gave an additional history of havmg 
had a similarly located but smaller lesion pom ted out 
to hun on a chest film m 1920 This fact, accom- 
panied by a 3-plus tuberculm skin test, suggested 
chmcaUy a tuberculoma undergoing excavation 
Skin tests for coccidioidomj cosis were negative 

Bronchoscopy revealed no evidence of bacheo- 
bronchial disease However, thick non-purulent 
secretions were noted coming from the right lower 
lobe bronchus Cultures of these secretions were 
negabve for aad fast organisms There was a 
heavi growth of non-hemolj tic Staphylococcus 
aureus 

In spite of the cardiovascular sj-mptoms and elec- 
trocardiographic patterns, which i aned from day to 
dai from normal to tliose suggesbng anterior raj o- 
cardial ischemia, the patient was operated upon cn 
Feb 11, 1948, and the right lower lobe was removed 
The pathological report ivas squamous cell broncho 





Fig 3 Case III Patchy infiltrabons in upper two- 
thirds of both lungs, with scattered nodular calcifi- 
cabons in the nght apex and subapex Two large 
cavibes are seen on the left near the hilus There is 
emphysema of both bases, with thickened pleura 
over the diaphragm and in the costophrenic angles 

gemc carcmoma, penpheral type, undergoing cavita- 
tion 

Comment This case illustrates cavity 
formation in a small tumor While no 
defimte diagnosis vras made preoperatively, 
radiographically the irregular contours of 
the cavity wall strongly suggested a 
mahgnant neoplasm 

Case III (Fig 3) A 74-year-old white man gave 
a history of pulmonary' tuberculosis for forty years, 
with positive sputum tests at vanous bmes at differ- 
ent Veterans Admmisbabon hospitals In the last 
two months he had lost 2i pounds and noticed in- 
creasing weakness His cough had been growmg 
gradually worse and the sputum was often blood- 
stained He entered this hospital on Oct 15, 194G 
A chest film (Oct 17, 1946) showed dense infiltra- 
bons involving the upper two tliirds of both lungs, 
with two large cavities on tlie left Both bases were 
emphvscmatous and the pleura was thickened over 
the diaphragm and in the costophrenic angles 
Sputum was positive for acid-fast baalli on bvo 
occasions The chnical and roentgen diagnosis was 
far-advanced bilateral pulmonary tuberculosis with 
ca\ Ration 

After a months stay, the patient left the hospital 
agamst medical advice, but re entered two weeks 
later (Dec 3, 1946) because of rapidly increasmg 
weakness He died on Dec 27, 1946 
On autopsx both lungs were found to be studded 
with confluent nodules of gray tumor tissue In the 
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Fig 4 Case IV 
erally and mfenorly, 
ance of cavity 
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low Vote eccentric location of canty bt- 
'nig imrkcdli irregular and ragged appear 


left lung were two large nodules, one 3 cm and t 
other 4 0 cm in diameter, both excavated \[,ct 

hyperchromatic nudei and shoneri^ 
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cause of the presence of ^ oW 
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of till' I I t IS that the cavities m the left 
upper li>bi were neoplastic Tlie e.\ca\a* 
tion houiier, was so complete that no 
characteristic wall contours could be seen, 
and no suspicion of cancer v as entertained 
until postmortem examination disclosed 
the true nature of the lesion 


Case I\ (pig 4 ) \ ^Oicarold wlnte male 

entered Die hosiutal on Jan 14, 104S He had first 
noticed I, am in the right slioulder blade m Juh 1947 
e pain became gndualh worse and eicntuall' 
m\ol\cd die entire right upper chest, radiating 
doivn the nght arm There had been one attack of 
emoptjsis in No\ ember, \ielding 2 or 3 ounces of 
ood, following whicli the sputum was blood 
striked for a few da\ s A w eight loss of 15 pounds 

a occurred m the si\ niondis since the onset of 
pain 


On admission the patient showed a Homers 
s^n^ome, moderate clubbing of the fingers, and 
cn emcss o\ er the right shoulder and scapula He 
nan a low grade feicr, up to 09° F X rai et 
^ination of the chest on the dai of admission 
owe a large, well circumscribed mass in the nght 
with irregular cautation in the lower antero- 
There was destruction of the an 
spnr. ^,-1 Hrst nb and the postenor haF of the 

^'■“"choscopj , on Jan 15, was nega 
lopsy of a palpable lymiph node from the 
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Fig 5 Case V A Round, well circutnscnbed mass in nght upper lung field, with eccentncally located cavity 

B Plamgram, demonstrating irregulanty of cavitation 


nght supraclavicular region was reported as meta- 
static squamous cell caranoma The tumor was 
regarded as inoperable 

Comment This was an obvious case of 
■“supenor sulcus tumor” and presented 
very little diagnostic difficulty, at least 
as far as detemunation of its malignant 
character was concerned It is presented 
m this group because it demonstrates the 
eccentric location and irregular ragged wall 
of the cavity 

Case V (Fig 5) A 38-year old white man en- 
tered the hospital on hlarch 10, 1947, complaming of 
a cough productive of blood streaked sputum 
This had been present intermittently dunng the 
preceding two years and was accompanied bj a 
weight loss of 40 pounds The patient had been 
discharged from the Armed Forces at approximateh 
the time of onset of his presenting complaints, but 
SIX months later was refused emplo} meat because a 
chest film showed a spot on the lung ' A roent- 
genogram of the chest obtained on March 12 showed 
a large mass m the right upper lung postenorlj It 
was fairly well marginated along its lower border 
Planigrams showed ragged multilocular caiitation 
eccentncally located in the apical portion of the 
tumor Biopsx of a palpable axillary h-mph node 
showed reticulum cell sarcoma The patient was 
transferred elsewhere for deep \-ra\ therapi 


Comment This case has been mcluded 
m the present group because it again 
demonstrates the eccentnc location of the 
cavity and the irregular, ragged contours 
of the cavity wall 

SUMMARY AND CONCLUSIONS 

Early differential diagnosis between m- 
flammatory and mahgnant lesions of the 
lung IS not always possible Moreover, 
no pathognomomc signs of pulmonary neo- 
plasm exist at any stage of the disease, 
either chmcally or roentgenographically 
Cough, hemoptysis, pain m the chest, and 
weight loss, m a patient over forty years 
of age, must be assumed to indicate a 
pulmonary neoplasm until proved other- 
wise 

The type of pulmonary neoplasm most 
often ecnfused ivith mfection is the cavi- 
tary form of bronchogenic carcmoma 
Roentgenologically, differentiation must be 
made from infected fluid cyst, lung abscess, 
and tuberculosis The eccentnc location 
and irregular, ragged inner contour of the 
cavity should duect attention to the prob- 
abflity of a malignant growth 
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SmiARIO 

Forma Cavitana de Neoplasia Pulmonar 


No siempre es posible hacer el diagndstico 
diferenaal temprano entre las lesiones in- 
flamatonas y malignas del pulmdn Tam- 
poco existen signos patognomdmeos, lu 
clinicos ni radiogrdficos, de neoplasia pul- 
monar en mngun periodo de la dolenaa 
Hasta que se demuestre lo contrano, debe 
presumirse que la presenaa de tos, bemop- 
tisis y perdida de peso en un sujeto de mds 
de cuarenta anos mdica neoplasia 


El tumor pubnonar que mds a menudo se 
confunde con infeccidn es la forma cavitana 
del caranoma bronedgeno Roentgeno- 
Idgicamente, hay que diferenaar el filtimo, 
de qmste seroso mfectado, absceso pul- 
monar y tuberculosis La locahzaadn ex- 
edntnea y el contomo mtemo meUado e 
irregular de la cavidad deben hacer pensar 
en la probabihdad de tumor mahgno 





High-Kilovoltage Radiography' 

E DALE TROUT, D E GRAVES, and D B SLAUSON 
Milwaukee, Wis 


L ike the other factors involved in 
radiography, the kilovoltage factor 
has been the subject of almost continuous 
study The eqmpment available has al- 
ways had a profound influence on the volt- 
age range over which routme work could 
be done At no tune has there been 
any umversally accepted technic for any 
smgle part of the body Personal pref- 
erence and experience have m general been 
the donunant factors m determining the 
kilovoltage used m most laboratones 
In its infancy radiography was l i m ited, 
by the generators and tubes avadable, to 
relatively low voltages With the advent 
of the altematmg current transformer, me- 
chanical rectifiers, and the Coohdge tube, 
the kilovoltage was mcreased The um- 
versal type, fiine-focus Coohdge tube was 
frequently used at 100 kvp for radiog- 
raphy of the lumbar spme and the chest 
m large patients 

When the radiator-type tube became 
available, the voltage was limited to 85 
kv p , a hnutation wilhngly accepted be- 
cause of the improved defimtion made pos- 
sible by the smaller focal spot For some 
years, the voltage factor received httle 
attention, as improved films and screens 
and mcreased tube current reduced the 
exposure tune reqiured Durmg this pe- 
riod, there was a general tendency toward 
higher contrast through the use of reduced 
voltage There were some centers of m- 
fluence, however, where mcreased latitude 
was preferred at the expense of contrast, 
at least for some regions of the body 

In the last few years, the question of the 
use of higher kilovoltage has become the 
subject of considerable discussion This 
would seem to be the result of a number of 
contnbutmg influences Notable are the 


works of Fuchs, Hodges, Morgan, and 
their associates The recent works of 
Lamerton and of de Waard have con- 
tnbuted to a better understanding of 
scattered radiation, always of prune impor- 
tance when the effect of voltage on the 
radiograph is to be considered 

No small part of the interest m mcreased 
voltages can be traced to them use in mass 
radiography Further impetus has come 
from renewed mterest m cmeradiography 
and fluoroscopic mtensification 

The work reported here had its mception 
in some work done by Files and his co- 
workers m 1944 and 1945 dunng their 
search for an optimum ratio gnd A dry 
spme and wire mesh suspended m a water 
phantom were used as test matenals It 
was soon evident that increased gnd 
ratios (greater than 8 1) were feasible and 
that they made possible a marked reduc- 
tion m the amount of scattered radiation 
reachmg the films Gnds of ratios as high 
as 34 1 were studied At the mcreased 
ratios, the exposime time became so great 
that, to reduce it to usable hunts, higher 
voltage became necessary As the voltage 
was mcreased, the exposime decreased, as 
had been antiapated, but at a rate con- 
siderably m excess of that expected The 
higher ratio gnds made possible a high 
degree of contrast even at much higher 
voltages than were m general use at the 
tune As the voltage was increased, one 
disturbing factor crept into the picture 
This was a seemmg loss of defimtion occur- 
rmg between 110 and 120 kv p and per- 
sistmg at all voltages above this At the 
tune it was thought that this nught be 
caused by some change m the gram char- 
actenstics of the mtensifymg screens^ 
Durmg that penod, the study of gram char- 
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Fig 1 Primary voltage vs usable kflovoltage for a 
high-voltage system usmg au impulse timer (A) and a 
synchronous timer (B) 


actenstics m film emulsions for use with 
milhon-volt radiation in mdustry was 
bnngmg to hght some hitherto unexpected 
facts, and consideration was given to a 
possible similar effect at lower voltages 
with light-sensitive matenals At that 
pomt. Files’ death brought about a tem- 
porary halt in the work 

It had become apparent, however, that 
higher ratio grids were feasible and that a 
ratio of 16 1 was about the optimum At 
that ratio, the improved contrast seemed 
to ]ust about balance the mcreased ex- 
posure at a practical level 

When work was resumed m 1946, atten- 
tion was at once focused on the seeming 
loss of resolution that occurred at voltages 
above 110 kilovolts By use of the Mor- 
gan method of measuring resolution, it was 
determined that the use of voltages as high 
as 135 kv p did not result m any change in 
this respect with any of the screen and film 
combmations then avadable 

One possibility after another was ex- 
plored until it was determined that the 
apparent loss of defimtion was due to 
scattered radiation reaching the back 
screen from the cassette back and the 
Bucky tray A thm sheet of lead on the 



Fig 2 Half-value layer vs kilovoltage for a rotat- 
mg anode tube of conventional design and a similar 
tube designed for operation at 130 kilovolts 


inside surface of the cassette back was the 
readily apparent solution With that bur- 
ner passed, there seemed to be no techmcal 
reason why higher voltages could not be 
used to produce radiographs of satisfactory 
contrast with the higher ratio gnds 

Before proceeding further, it was deemed 
advisable to mvestigate the changes that 
might be necessary in eqmpment to make 
possible the use of the higher voltages 
Fortunately, diagnostic transformers were 
already available for operation up to 135 
kv p at reduced current for superficial 
therapy The behavior of these trans- 
formers and them controls was studied us- 
mg high-voltage, short-time exposures at 
tube currents up to 200 ma It was found 
that with rmnor modifications of bushmgs 
and high-tension switches, the operation 
of such transformers was satisfactory at 
voltages up to 130 kv p , and tube cur- 
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rents up to 200 ma , providing considera- 
tion was given to the method of switchmg 
used to untiate and temunate the exposure 
The so-called “synchronous” timer con- 
sists of a timing mechanism driven by a 
synchronous motor The motor operates 
at constant speed, providmg accurate time 


high-voltage transformer and tube system 
The impulse type of tuner is not only 
driven at constant speed but, m addition, 
is so designed that it imtiates and termi- 
nates the exposure at the mstant the vol- 
tage passes through zero As a result, no 
transients are set up, and such a timer 



X-RAY TUBE 



Fig 3 Diagram of a method used to study the relative efficiency of gnds 
and motiviLing mechanisms 


intervals, but the exposure may be started 
or ended at any point m the voltage wave 
If the switchmg operation takes place at 
any point other than the zero point m the 
voltage wave, switchmg transients are set 
up m the high-voltage system At volt- 
ages about 120 kv p these transients may 
reach a level that will bnng about a fail- 
ure of the insulation somewhere m tlie 


makes possible satisfactory operation at 
any voltage up to the ratmg of the high- 
voltage system and the tube with which it 
is used The use of the impulse timer is 
advisable at any voltage where its timing 
range is adequate With present tubes 
and transformers, its use is mandatory for 
voltages about 120 kv p 

The data from which this conclusion is 
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drawn are plotted in Figure 1 Here, the 
primary voltage is plotted against the 
usable voltage that iviU not inject harmful 
transients mto the high-voltage system 
when the two types of switchmg are used 
Some modification of the \-ray tube and 
contamer was found to be necessary The 
changes had to do chiefly with improved 


ventional rotating-anode tube and a simi- 
lar tube designed for operation at voltages 
up to 130 kv p Radiographic studies m- 
dicate that this mcreased filtration does 
not produce a perceptible change in radio- 
graphic quality at voltages above 40 kv p 
Below 40 kv p there is a decrease in back- 
ground density 



Fig 4 Results plotted from data taken at 100 kilovolts peak 
with an 8 1 gnd m a single-stroke mechanism and phantom thick 
nesses of 4, 6, 8 and 10 inches 


dielectnc conditions One of these changes 
was an mcrease m the thickness of the 
tube wmdow to decrease the possibihty of 
puncture at the higher voltages The m- 
crease m wmdow thickness, of course, re- 
sulted m an mcrease m the inherent filtra- 
tion of the tube system The extent to 
which this change influences the quahty of 
enutted radiation can be seen m Figiue 2 
Here, the half -value layer m aluminum has 
been plotted agamst voltage for a con- 


At this pomt the project seemed to be 
completed Tubes and energizmg eqmp- 
ment for operation at voltages up to 130 
kvp did not require any radical changes 
that might make then cost prohibitive 
The 16 1 gnd made possible excellent con- 
trast Voltages above 130 kvp did not 
seem warranted, for at 130 kv p exposiues 
were so short as to begm to tax present tim- 
mg methods 

The project was not closed out at this 
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Fig 5 Data showing film density produced by scattered radiation using 8 1 and 
16 1 gnds m single-stroke and reciprocating mechanisms 


point, however, because the Liebel-Flar- 
sheim reaprocating Bucky became avail- 
able Up to this time, the work had been 
done usmg the single-stroke Bucky mech- 
amsm The reaprocatmg mechamsm was 
so attractive from many functional pomts 
of view that it seemed worth while to re- 
view the whole problem 

It had gradually become apparent that 
some better method was needed to evaluate 
the results produced by the different grids 
and their motivatmg mechamsms It was 
becoming too difficult to evaluate the radio- 
graphs \nsually, and the number of expo- 


sures mvolved prohibited the use of patients 
as test material 

In a study previously earned out on 
another problem, it had been necessary to 
find a test material that could be used for 
radiographic tests Water and other hq- 
uids imposed handlmg and container diffi- 
culties Masomte gave a mottled pattern 
that made it difficult to measure film den- 
sities Dr Frank Schulze of the Chemical 
Divison of the E I du Pont de Nemours 
Company suggested a matenal that proved 
to be so satisfactory that it has been used 
for aU subsequent work This matenal 
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Fig 6 Film density produced by scattered radiation for each of four gnd- 
mechanism combinations at 80 100 120, and 135 kilovolts 


IS essentially the material used m printers’ and refined to give a method that could be 
inking rollers Its base is brown glue used to procure a graphic evaluation of the 
Properly prepared, it has a density very effiaency of any grid system 
close to umty Thickness for thickness, Figure 3 shows the method finally used 
it compares very favorably with average A number of lead discs 1/2 inch m diam- 
tissue It can be prepared m sheets that eter were cut from 1/S-inch sheet lead 
can be stacked to make up a test phantom One of these, designated as 00, was placed 
of any reasonable thickness One must directly on top of the cassette One, 
be prepared to tolerate a not-too-pleasant designated as 0, was placed on the table 
odor durmg the curmg period top Others, designated as 1, S, S, /, etc , 

In reviewing the literature on methods were placed in the phantom matenal at 
for evaluatmg grids, one cannot fail to be corresponding 1-inch levels, as measured 
impressed by the work of Wilsey m the from the table top Thus, if a 6-mch 
early days of the Potter-Bucky diaphragm phantom was being used, disc number B 
After a review of all the possibihties, it was was m the phantom 2 inches from the 
deaded that if modem technology was table top, and disc number 6 was on top of 
apnhed, Wilsey’s ideas could be expanded the phantom and 6 inches from the table 
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top By arranging the discs in a spiral 
in the phantom, their images appeared on 
the film m a circle Exposures were made 
to bnng the film density at the center of 
this circle to some selected density Hav- 
mg done this, the film densities under the 
lead discs were a measure of the scattered 



Fig 7 Contrast number vs kilovolts peak for 8 1 
and 16 1 gnds m single stroke and reciprocating mech- 
anisms 


radiation reaching the film from the various 
levels in the phantom The density under 
disc 00 was due to chemical fog produced 
m processmg, that under disc 0 was due to 
radiation scattered into the volume be- 
tween the table top and the film, that under 
disc 1 was due to radiation scattered mto 
the volume defined by the disc and one 
inch of phantom, etc When the density 
under disc 00 (fog density) was subtracted 
from the density under the lead discs, the 
resulting values became measures of the 



efiiciency with which any grid and motivat- 
mg mechamsm prevented scattered radia- 
tion from reaching the film Furthermore, 
it provided a measure of the contrast that 
could be expected at various voltage levels 
Carefully controlled exposures were nec- 
essary to bring the reference density in the 
center of the cucle formed by the discs to 
an exact reference density Control of the 
film processmg was one of the most difficult 
problems encountered In general, the 
procedure was to explore a given set of con- 
ditions until all factors had been decided 
upon A complete senes of films covenng 
the vanable under study was then exposed 
and processed at one time 

In Figure 4 are plotted the data from a 
study made at 100 kv p at 40 inches using 
an 8 1 grid m a single stroke mechanism 
with phantoms 6, 8, and 10 mches thick 
The reference density was 2 As might be 
expected, the density due to scattered 
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Fig 9 Exposure w kilovolts peak for radiograph 
of a pelvis using S 1 and 16 1 gnds in a reciprocating 
mechanism. 


radiation increased as the phantom thick- 
ness increased An mcrease from 4 to 8 
mches ]ust about doubled the density under 
disc number S The unexpected thmg was 
that the density always was at a maximum 
under this disc. This condition prevailed 
over the more than one hundred radio- 
graphs made under all conditions over a 
period of some months There may be a 
simple explanation for it but, if so, the 
authors made no hit upon it 

Four sets of conditions were studied at 
voltages of SO, 100, 120, and 135 kvp 
These conditions mvolved an S 1 grid m a 
smgle stroke mechanism, the same grid m a 
reaprocatmg mechamsm, a 16 1 gnd m the 
smgle stroke mechamsm, and a 16 1 gnd 
m a reaprocatmg mechamsm Medium- 
speed screens with the usual radiographic 
films were used No speaal cbemipnlg 
were employed m processmg the exposed 
films 

A set of data taken with a 6-mch phan- 


TaBLB I COMPARATTOE EXPOSURE DaTA FOR PEUXUS 

(22c.m) 


Gnd 

Kv p 

ila 

Factor 

8 1 

80 

32 

1 00 

S 1 

100 

10 

0 45 

S 1 

120 

4 6 

0 14 

8 1 

130 

3 5 

0 11 

16 1 

80 

46 

1 00 

16 1 

100 

15 

0 33 

16 1 

120 

6 9 

0 15 

16 1 

130 

5 0 

0 11 


Table II Comparatu'e Exposure Data for 
Lateral Lumbar Spine (30 cm ) 


Gnd 

Kv p 

Ma 

Factor 

8 1 

SO 

200 

1 00 

8 1 

100 

75 

0 37 

8 1 

120 

39 

0 20 

8 1 

130 

30 

0 15 

16 1 

SO 

400 

1 00 

16 1 

100 

125 

0 31 

16 1 

120 

00 

0 14 

16 1 

130 

40 

0 10 


tom with no gnd and with the vanous gnd 
combmations is shown m Figure 5 It is 
readil)’- seen that the 8 1 gnd m the reap- 
rocatmg mechamsm removes more of the 
scattered radiation than the same gnd m a 
smgle-stroke mechamsm The same is 
true with the 16 1 gnd, and the improve- 
ment with ather gnd m the reciprocating 
mechamsm becomes more pronounced as 
the voltage is mcreased It is also seen 
that the 16 1 gnd m ather mechamsm 
when used at 135 kx’-p produces a higher 
degree of contrast than is obtained with 
the 8 1 gnd at SO kv p 

In Figure 6 the same data are plotted 
to bnng aU the values for a smgle gnd and 
mechamsm together For purposes of 
record, a contrast number was obtamed by 
subtractmg the density under disc S from 
the reference density The comparative 
exposure charactenstics of the two gnds 
and two mechamsms are shown m Figure 
8 for a 6-mch phantom 
Havmg determmed that the reapro- 
catmg mechamsm was preferable to the sm- 
gle-stroke mechamsm and that the 16 1 
gnd could be used to produce satisfactorj* 
contrast at the higher voltages, the next 
step was to transfer the experimental re- 
sults mto the making of radiographs on 
hvmg subjects In m akin g patient radio- 
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Fig 10 Radiographs of pelvis using 16 1 reciprocating gnd at 78, 100 120, and 130 kdovolts peak A 
78 kv p 60 ma 40 in distance 16 1 gnd B 100 kv p 16 ma , 40 in distance 16 1 gnd C 120 kv p 
7 ma , 40 m distance, 16 1 gnd D 130 kv p , 6 ma , 40 in distance 16 1 grid ^ ' 


graphs, densities were matched visually, 
as would be the case m actual practice 
As might be expected, a pelvis was the 
first part studied The results usmg the 
8 1 and 16 1 grids m the reaprocatmg 
mechamsm are plotted m Figure 9 and 
tabulated m Table I The relative ex- 
posure for each gnd at 80, 100, 120, and 
130 kv p IS shown m the last column It 
will be seen that the exposure with the 
16 1 gnd is about one and one-half times 
that for the 8 1 gnd at any given voltage 
For a given exposure at the 75 kv p 
level, the 16 1 gnd requires an increase of 
about 4 kv p over the 8 1 gnd This 
increases to about 12 kv p at the 120 kv p 
level 


It is difiicult to show other than gross 
differences in radiographs when they are 
reduced to pnnt, but it is hoped that Figure 
10 will serve to mdicate the type of radio- 
graphs used in amvmg at the data shown 
Similar results obtamed from radio- 
graphs of a lateral lumbar spme are shown 
m Figure 11 and Table II Differences 
between the comparative exposure factors 
for the pelvis and the spine are probably 
due to the mabihty of the eye to match den- 
sities exactly and the difference in contrast 
levels that further complicate the problem 
for the eye In all cases, the densities 
were probably more nearly uniform than 
those encountered m actual practice 
The results to be expected with higher 
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Fig 11 Exposure vs kilovolts peak for lateral 
lumbar spine, using 8 1 and 16 1 gnds m reciprocating 
mechanism 

A oltage m the postero-antenor and lateral 
radiography of the chest were studied with- 
out a gnd and with a stationary focused 
grid The gnd used was focused for 42 
inches and had a ratio of 5 1 Radio- 
graphs were made usmg a 72-inch distance 
The results are shown m Figs 12 and 13 
and Tables III and TV Some idea of the 
type of radiographs possible may be had 
from two such senes shown in Figures 14 
and 15 

The opportumty to see what nught be 
done with radiography of an extremity 
could not be ignored Two senes of radio- 
graphs of a leg were made without a gnd 
One senes was made usmg mtensifymg 
screens, the other usmg no-screen film 
The results are plotted in Figure 16 

To date himdreds of radiographs have 
been made The impression persists that 
films of high quahty are possible at the 


Table III Comparative Exposure Data for 
P osTERO Anterior Chest Radiograph (22 cm ) 


Gnd Kv p 

Ma 

Factor 

None 

60 

10 

1 

00 

None 

80 

3 

0 

30 

None 

100 

1 2 

0 

12 

None 

120 

0 6 

0 

06 

None 

130 

0 5 

0 

06 

5 1 

80 

6 

1 

0 

Stationary 

fioo 

2 5 

0 

42 

gnd 

120 

1 4 

0 

23 

130 

1 0 

0 

06 



Fig 12 Exposure vs lalovolts peak for postero- 
antenor chest radiograph 


higher voltages The contrast can be 
mamtamed b)'^ usmg the 16 1 gnd The 
latitude IS espeaaUy staking in these radio- 
graphs For the first time, it becomes 
possible to put on the medical films some- 
thing approaching the qualities obtamed m 
mdustnal radiography, where heavy lead 
filter screens are used at voltages up to one 
and two megavolts Over a wide range of 
voltage, the changes are such as to leave 
httle doubt of the value of higher voltages 
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Table IV Comparative Exposure Data for 
Lateral Chest Radiograph (32 cm ) 


Gnd 

Kv p 

Ma 

Factor 

None 

80 

20 

1 00 

None 

100 

8 

0 40 

None 

120 

4 

0 20 

None 

130 

3 

0 16 

5 1 

80 

40 

1 00 

Stationary 

flOO 

16 

0 40 

gnd 

h20 

8 

0 20 

130 

6 

0 16 


for some types of work High voltage and 
the increased latitude that goes with it 
may not always be desirable Fortu- 
nately, the changes m equipment to make 
the use of higher voltages possible does not 
preclude the use of presently accepted 
techmcs to obtam radiographs with the 
characteristics now looked on as desirable 
The use of high-ratio grids and higher 
voltages should be looked upon as a means 
of obtaining an unproved result m certam 
types of work, this result being obtained 
with short exposures without loss of con- 
trast 

One of the mterestmg possibilities which 
we have not had time to work on is the use 
of higher voltages with the fine-gram type 
of mtensifymg screen usually referred to as 
“detail” or “high”-defimtion screen The 
use of higher voltages may make the rou- 
tme use of such screens possible, smce the 
exposure time need not be prohibitive 

Not the least mterestmg thrng on which 
to speculate is the effect of mcreased volt- 
age on the exposure which is received by 



Fig 13 Exposure vs kilovolts peak for lateral chest 
radiograph 


the patient As pointed out earlier in this 
discussion, the mcreased inherent filtration 
m the tube necessary for high-voltage 
operation brmgs about an increase in the 
half-value layer of the ermtted radiation 
This is, of course, accompanied by a de- 



Fig 14 Postero antenor mchographs of chest A. 80 kv p , 3 ma , 72 in distance, no gnd B 130 kv n 
1/2 ma distance 72 m , no gnd C 130 kv p 1 ma. 72 m 5 1 gnd 




Fig 15 Lateral radiographs of chest A SOkvp 40 raa , 72 in distance 5 1 gnd B lOOkvp 17ma 72 m 
distance 5 1 grid C 120 kv p 8 ma , 72 in distance, 6 1 gnd D 130 kv p , 6 ma , 72 in distance 6 1 gnd 

reported here It will be noted that the 
intensity from the high-voltage tube is 
about one-half that from the conventional 
tube An analysis of the skin exposure 
in the case of an 8-mch (20-cm ) pelvis is of 


crease m the intensity m roentgens per 
milliampere-second The order of tlus 
change can be seen in Figure 17, m which is 
plotted the intensity obtained from the 
tubes used for the major portion of the work 
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interest The conventional tube used at 
SO kv p and a 40-inch focal film distance 
would deliver 0 023 r per rmlliampere- 
second to tlie skm Usmg the 8 1 gnd, an 
exposure of about 30 milhampere-seconds 
would be required, bnngmg the dose to the 
skin to about 0 7 r 

If the high-voltage tube and the 16 1 
gnd were used at 130 kv p , the intensity 



Fig 16 Exposure vs kilovolts peak for leg 

would be approximately 0 019 r per rmlh- 
ampere-second The exposure would be 
about 5 milhampere-seconds and the skin 
dose only 0 095 r Something approaching 
the same result could, of course, be had by 
addmg alunmmm filter to the conventional 
tube 

The skm dose may not be the whole 
story, however, if effects at a depth are to 
be considered, the penetrating quahties 
of the radiation must be taken mto ac- 
coimt In Table V will be found data 
taken usmg the two types of tubes and the 
phantom employed throughout these stud- 



ies It will be seen that through four 
mches of the matenal, the transrmssion 
will be 2 5 per cent at 80 kv p with the 
conventional tube and 5 8 per cent at 
130 kv p with the high-voltage tube 
Under these conditions m the radiography 
of the pelvis, previously mentioned, the 
transrmtted dose through four inches would 
be 0 0175 r for the 80-kv p techmc and 
only 0 0055 r for the 130-kv techmc 
From this, it would seem that from the 
standpoint of both the skm dose and the 
dose to parts below the surface the evi- 
dence IS m favor of the higher voltage even 
when the 16 1 gnd is used 

In conclusion it can be said that 

(1) The use of voltages up to 130 kv p is 
possible without major redesign of eqmp- 
ment 

(2) The use of higher ratio gnds m a 
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Table \ TRANs^nTTED Radiation Through Phantom 


Per Cent Transmission 


Phantom 

(Inches) 

Conventional Tube j 

High voltage Tube 

60 kv p 

80 kv p 

100 kv p 1 

60 kv p 

: 80 kv p 

100 ky p 

120k'vp 1 

1 no kv p 

0 

1 100 

100 

100 

100 


100 

100 


1 (2 5 cm ) 


24 

25 

25 

28 

34 

30 

37 

2 (5 1 cm ) 1 


10 

12 1 

9 4 

12 

16 1 

17 

1 IS 

3 (7 7 cm ) 


4 8 

6 

4 0 

1 6 0 


9 4 

t 10 

4 (10 0 cm ) 

HU 

2 5 

3 4 

1 8 


4 2 

5 4 

1 5 8 

5 (12 7 cm ) 

0 56 

1 3 

2 0 

0 84 

1 6 

2 5 

3 2 

3 4 

6 (15 3 cm ) 

0 27 

0 7 ! 

1 2 

0 40 

0 86 

1 5 i 

1 9 

2 1 

7 (17 9 cm ) 

0 13 

0 4 

0 7 

0 19 

0 48 

0 90 1 

1 15 

I 25 

8 (20 4 cm ) 


0 2 

0 44 


0 26 

0 57 1 

0 70 

0 7S 


reciprocating mechanism makes it possible 
to use the higher voltages without a loss of 
contrast 

(3) The use of the higher voltages in- 
creases the latitude to a marked degree 

(4) The use of the higher voltages reduces 
the exposure to such a level that large pa- 
tients can be radiographed with shorter 
exposures than was previously possible 

(5) The patient dose is reduced by the 
use of higher voltages 

Note The authors are indebted to A L Pace, 
who did the work on gnd evaluations 

4855 Electric Ave, 

Milwaukee 14 Wis 
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DISCUSSION 

Russell Morgan, MD (Baltimore, Md ) I 
find it difficult to assimilate all of these data in a 
few minutes Howeier, I think that the curves 


that Here presented showing the amount of radia- 
tion to which the patient is subjected as the volt- 
age goes up are rather significant These cun^es 
are similar to some that we haie obtained You 
will notice that the dosage diminishes progres- 
sivelj as the voltage increases from 00 ki on up 
into and bey ond the 130 kv range 

From conversations that I have had with many 
manufacturers of x-raj equipment, it looks as 
though the costs are going to be matenallj in- 
creased bj' going to the voltages abo% e the 100-k\ 
level, and from the work that we have done, we are 
a little doubtful as to whether the benefits to be 
achieied are sufficient to offset these economic 
factors It begins to look as though the cost of an 
x-ray generator for high-voltage radiography will 
be about twice that of a similar generator for 100- 
kv work, and for mj radiographic monej I 
would prefer to have two radiographic rooms 
eqmpped with two radiographic generators of 100 
kv than to have one room with a generator that 
could go up to 140 or 150 kv That, of course, is a 
matter of personal preference, and I would be in- 
terested to hear some other comments on this sub- 
ject 

Paul C Hodges, M D (Chicago, lU ) If the 
films made at these higher voltages are sig- 
nificantly better than the best that can be pro- 
duced conventionally, then we will haie to dis- 
card our old equipment The reduction in tissue 
dosage is laudable, of course, and the shortemng 
of time worth while in the ray mg of moi mg parts 
such as stomach and bowel, but the real question 
is Will we be able to make clinically better 
lateral pelvic roentgenograms of heavy subjects? 

Unfortunatelv I was not able to see Mr 
Trout s exhibit but I shall be on thelookout for his 
pubhcation 

Ross Gulden, M D (New York) Three or four 
years ago, I had the opportunity of seeing some 
films of some big shells, I believe thej were IC-inch 
shells, taken with one-milhon volt x raj s I was 
much impressed by the fact that the metal casing 
could be clearlj seen, inside of which was the 
lesser density of the TNT, and inside the TNT 
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were air bubbles In spite of the tremendous 
voltage, the air bubbles v ere not obliterated In 
clinical radiology, the thing that has impressed me 
the most is the extraordmarj' latitude on these 
higher-voltage films I like short wave lengths for 
certain purposes — for example, certain joints — be- 
cause the raj s show bone structure and still do not 
black out the soft-tissue shadows I believe that 
the future viU show a usefulness for these higher- 
voltage machines, of which we have but little con- 
cept at tlie moment I hope that Mr Trout and 
his colleagues will continue their expenments 

Mr Trout {closing) I vaut to thank the dis- 
cussants, because that’s exactly why we trotted 
the horse out here this afternoon You never 
know whether a horse can run until you put him in 
a race 

I’m not nearly so pessimistic as Dr Morgan as 
to the cost of equipment I think that for miUi- 
amperages up to 200 we have adequate high-ten- 
sion transformers Any marked changes that I 
can see must come in the controls , the change in 
the tube should be at a minimum From tailing 
with some of the boys in the tube development 
section, I gather that the change in the rotafang 
anode to fit the higher voltages would create an 
additional cost of about $60 00 to the radiologist 
I would guess, if guessing — and I want you to re- 


member that it is strictly a guess, and I don’t want 
to be called to account for it — that the increased 
cost of the generator system will be considerably 
less than double the present cost 

I’m sorry that Dr Hodges didn’t get a chance 
to see our films, as we value his opinon very 
highly The chief difference that you begin to 
notice as you go up in kilovoltage is the increase in 
latitude 

Those of us in industrial radiography during the 
war received a liberal education in voltages up to 
two milhon We’re now building, for industrial 
radiography, equipment up to ten million volts, so 
the voltage doesn’t scare us too much The 
marked increase in latitude is always evident, and 
we do have avadable these short exposures for the 
heavy parts that have caused us considerable dif- 
ficulty for a number of years I’m going to 
be surpnsed if there is any change in trans- 
former size, because, as the voltage goes up, the 
current may come down, so that the things will 
pretty well balance out I expect that the big field 
of development, if this thing has possibilities, will 
be in the same direction that we went when we 
took a million and two million volt equipment 
into industry The film and screen gram size 
was reduced, so that we got some gam in that 
direction 


SUMARIO 

Radiografia de Alto Kilovoltaje 


Las ventajas que pueden obtenerse con el 
empleo de voltajes mds altos en roentgeno- 
grafia ban sumimstrado tema para discusidn 
por algunos anos Este trabajo describe 
una sene de expenmentos que ban abar- 
cado todas las fases del problema Obser- 
v6se que 

(1) El empleo de voltajes basta de 130 
kv p resulta posible sm mayor cambio de 
la mstalaci6n 

(2) El empleo de rejiUas de razones mds 
alias en un mecamsmo reciprocador per- 


rmte utilizar los voltajes mds altos sm p6r- 
dida de contraste 

(3) El empleo de los voltajes mds altos 
acreaenta notablemente la latitud 

(4) El empleo de los voltajes mds altos 
rebaja a tal punto la exposicibn que los en- 
fermos grandes pueden ser radiografiados 
con exposiciones mds breves que las que 
eran posibles antes 

(5) El empleo de altos voltajes reduce la 
dosis por enfermo 
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T he possiBiLrrY of cmefluorography 
being a procedure of considerable 
diagnostic importance has appealed to 
radiologists and others for more than three 
decades Its pronuse, of coiuse, is the 
unproved visualization of the mobon of 
organs and structures now madequately 
seen durmg fluoroscopy The ongm of the 
technic, and its development to 1930, have 
been recoimted by Jarre m The Science 
of Radwlogy His bibhography mdudes 
all important early contnbubons Since 
then, workers m both hemispheres, in- 
cluding South America and the Far East, 
have taken advantage of conbnued im- 
provements m lenses, fluorescent screens, 
films, and x-ray generabng apparatus, to 
brmg both direct cineradiography and m- 
duect cmefluorography to a level of prac- 
bcal usefulness 

Our interest is m the mduect procedure 
The term cmefluorography has been used 
previously for the mduect method, and we 
beheve it to be an accurate one to describe 
the makin g of mobon pictures of x-ray 
images on the fluoroscopic screen 

We began our evaluabon of cmefluorog- 
raphy about two years ago The experi- 
mental 16-mm anefluorographic appara- 
tus that we first employed and the 35-mm 
eqmpment that we subsequently adopted 
have been described by Watson and Wem- 
berg In the development of these de- 
vices and them use, we have had matenal 
assistance from representabves of manu- 
facturers of x-ray generabng apparatus, 
lenses, fluoroscopic screens, films, and proc- 
essing chemicals, and from members of the 
University of Rochester Department of 
Opbcs 


Cmefluorography has been employed for 
the clmical study of a number of selected 
cases in our department As the clini- 
cal interest developed, a room was set aside 
for this sole purpose The cases mvesb- 
gated have mcluded problems mvolving 
swallowing, mobhty of the alimentary ca- 
nal, joint mobon, and the action of the heart 
and of the lung structures The volume 
of cases studied has not yet been suffiaent 
to permit a statistically adequate evalua- 
bon of the diagnostic usefulness of the 
techmc These studies, however, are pro- 
ceeding, and the results will be published 
later We desue m this paper to descnbe 
some refinements of apparatus, the techm- 
cal procedures we employ, the rabonale of 
the exposure — hence dosage — factors used, 
and to present some of our tentabve im- 
pressions thus far of the chnical values of 
anefluorography 

TECHNICAL CONSIDERATIONS 

The uubal descnpbon of our 35-mm 
cmefluorographic eqmpment was written 
by Watson and Weinberg in June 1948 
Smce that tune the speed range of the 
camera has been mcreased from an upper 
lumt of 32 frames to 60 frames per second 
This has the advantage of pemuttmg 
moderately slow-mobon studies of rapid 
acbon such as that seen m swaUowmg 
The increase m speed has necessitated the 
use of a high-speed camera shuttle m place 
of the standard shuttle Also, the revolv- 
mg lead shutter, used at slower speeds to 
mterrupt the x-ray beam durmg the pull- 
down phase of the camera cycle, has been 
temporarily discarded, and the same result 
achieved more neaby by changmg over 
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from full-wave to half-wave rectification 
This clever expedient was suggested to us 
by an arbcle on the work of Rehman of the 
University of Southern Cahfomia 

By converting to half-wave rectification, 
half of the impulses are suppressed and the 
energy output of the remainder is doubled 
by mcreasmg the filament current Proper 
synchronization of the x-ray generator 
with the camera shutter permits activation 
of the tube, and thus of the fluoroscopic 
screen, only during the open phase of the 
camera shutter In most cameras, this is 
about one half of the camera cycle 

Synchromzation of the camera shutter 
rotation with the power impulses energiz- 
mg the tube is quite easily accomphshed 
by the use of a synchronous motor of suf- 
fiaent torque to drive the camera How- 
ever, synchronization of rotational speed, 
so that the camera mechamsm completes 
one cycle for each complete cycle of the 
power frequency, is not enough, it is also 
necessary to ensure that the camera shut- 
ter IS open durmg the particular half cycle 
that the tube is energized Fortunately, 
the armature of a synchronous motor, 
when m step with the power frequency, has 
cer tain reproduable angular positions cor- 
respondmg to the zero pomts of the power 
hne alterations The number of these 
for any given motor depends upon its 
rated speed A 3,600 rpm (60 rps ) 
motor will have two cycle pomts 180 
degrees apart, and a 1,800 rpm (30 rps ) 
motor wiU have four 90 degrees apart, 
etc By couphng the motor so that the 
camera shutter will be open to concur with 
the energy pulse of the power frequency, 
the first of the synchronization problems 
IS solved Every time the motor attains 
synchromzation, the proper relationship 
of the camera shutter to the zero pomts of 
the power cycle will be achieved 

Openmg of the camera shutter may 
occur, however, durmg either of the half 
cycles of the altematmg current wave, and 
there is no simple way to ensure that the 
seatmg of the motor will concur with the 
energization periods of the x-ray equip- 
ment It IS therefore necessary to label 



Fig 1 Commutator on synchronous motor Pen- 
cil pomts to small insulated segment which causes an 
mtemiption of the circuit This is seen as a break m 
the sme wave on the oscilloscope 

the power cycles in some way, and to pro- 
vide a means of changmg the relative 
position of the open phase of the camera 
shutter to correspond In our apparatus, 
a commutator (Fig 1) on the motor shaft,’ 
beanng an insulated segment which passes 
under a brush durmg the time that the 
shutter is open, is used to interrupt the 
low-voltage alternating current supply to 
the vertical plates of a cathode ray oscil- 
loscope which IS adjusted to show one com- 
plete cycle upon its screen (Fig 2) This 
mtemiption produces a break m the 
smooth sme wave of one of the half cycles 
seen on the screen, thus labehng it as the 
one durmg which the shutter is open 
By experiment, it has been determined 
which one of these corresponds to the half 
cycle energizmg the tube If the shutter 
openmg occurs m the proper half cycle, 
exposure can begm at once If it does not 
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occur m the proper half cycle, it is neces- 
sar}' to shift the angular position of the 
shutter opening until the proper relation- 
ship IS obtained This can be done by 
interrupting the power suppty to the motor 
for a short period m the hope that, when 
the motor agam comes into step, it will be 
m the proper angular phase This is the 
method which we first used, but since 
several trials were frequently necessary 
to estabhsh the proper synchronization, 
and smce at 60 frames per second approxi- 
mately 4 feet of film pass through the 
camera per second, this method resulted 
m a waste of film A system was therefore 
devised which permitted the relative 
angular position of the camera drive to be 
shifted qmckly through an angle of 180 
degrees with reference to the motor shaft 
while at full speed This penmts positive 
sjmchronization of the camera shutter 
with the proper half cycle of the power al- 
ternation without great delay and has 
effected a considerable savmg of film 
Startmg the camera dnve motor has 
also presented a problem The particular 
motor used is designed for use on a 220- 
volt supply, and can be started on this full 
voltage '^'hen this is done, however, the 
motor accelerates to full speed very rapidly 
(m a fraction of a second) and it was feared 
that this rapid acceleration would break 
the film or possibly damage the camera 
mechamsm For this reason, a semi- 
automatic system of reduced- voltage start- 
ing was adopted, in which about 70 volts 
IS first apphed to the motor to start its 
rotation This is gradually mcreased by 
a variable transformer to 110 volts, at 
which voltage the motor wiU run near full 
speed, though not m rehable synchroniza- 
tion Switches then automatically dis- 
connect the 110-volt supply and apply a 
full 220 volts to the motor, at which time 
it comes mto step and is read}’’ for use 
WTien this S5^stem is m proper synchrom- 
zation, the camera shutter is open for 
1/127 second, during which time an x-ray 
impulse occurs and the film remams sta- 
tionar}’ The shutter then closes and re- 
mains closed for 1/113 second, during 


which time the film is moved to the next 
frame and there is no x-ray output For 
a three-second run that results m the pro- 
duction of 180 images and uses 11 1/4 feet 
of film for the actual recording of the im- 
ages, another 8 feet of film are wasted m 
starting the camera and about 4 feet are 
lost in stopping 

With a synchronous motor camera drive, 
it IS possible to use reduction gears to slow 
the camera speed With the proper gear 
reduction, a rotary circuit breaker may be 
used to interrupt the primary arcmt of the 
high-tension transformer m phase with the 
power frequenc)’ in the manner of an im- 
pulse timer This will permit the use of 
lower camera speeds (at any sub-multiple 
of 60 frames per second) and retam the 
advantages of synchromza’tion of shutter 
opemng with x-ray output 

It has been found necessarj’’ to protect 
the film magazme ivith lead, but the several 
elements m the lens seem to pro\’ide ample 
protection from radiation durmg the time 
the film IS in or passmg through the shuttle 

X-Ray Technical Factors A DuPont- 
Pa'tterson E-2 fluoroscopic screen and 
Kodak Linagraph Ortho film, 35-mm 
(green sensitive) are utilized The x-ray 
generator employed is the EIX-1 and the 
x-ray tube is a CRT 1-2, both manufac- 
tured by the General Electric X-ray Corpo- 
ration This generator has ample capacit}’’ 
for aU tj’pes of cmefluorographic work 
The valve tubes are air-msulated and any 
pau may be readily removed to convert 
the generator to half-wave rectification 
With the approval of the manufacturer, 
the CRT x-ray tube was used above its 
rated capacity, and has been adequate for 
aU our requuements 

One hundred kilovolts is a constant 
factor for aU exposures, and the rmUi- 
amperage is varied from 75 for thm parts 
to 150 for areas of greater opaaty At 
100 kilovolts the tube -with an added 
filter of 1 mm of alununum gives a half 
value la5’er of 2 mm of alununum and an 
estimated threshold erythema of 350 r 
The tube output, at 150 ma at a distance 
of 24 mches, is 4 5 r per second measured 
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in air The target-screen distance utilized 
IS altered from 20 to 50 inches, depending 
on the thickness of part and whether or not 
a stationary gnd is employed Wlien the 
maximum camera speed of 60 frames per 
second is used, these radiographic factors 
permit the recording of adequate densities 
for all parts of the body except the trunk 
below the diapliragm m adults 

Film Processing For the cmefluoro- 
graphic process to be as efficient as pos- 
sible, it is most important that optimum 
speed and contrast be obtained m the final 
record Hence, it is essential that one use 
the most favorable processing procedures — 
those recommended by the manufacturer 
Actually, to make the most of the mmi- 
mum exposures obtamed, we develop the 
film to a very high gamma The necessity 
for attention to these details cannot be 
over-emphasized Expenence has shown 
that, despite the use of entirely suitable 
techmeal arrangements and exposure fac- 
tors, it IS all too easy to produce records 
of poor technical quality because of care- 
less or mcorrect film processing 

PROTECTION OF TECHNICAL PERSONNEL 

The personnel operating our cmefluoro- 
graphic eqmpment is carefully momtored 
by film badges and pencil electrometers 
under the supervision of a physicist At 
no time has anyone received a daily dose 
greater than 0 05 r This is made possible 
by the fact that the complete procedure 
can be earned out by a smgle technician 
and that, as a rule, patients are selected 
who can co-operate fuUy Durmg cme- 
fluorography the techmcian and any medi- 
eal or nursing personnel present stand be- 
hmd an adequate protective bamer 

DOSAGE 

It has been difficult to gam any defimte 
ideas from the hterature as to the dosages 
employed m previously pubhshed cme- 
fiuorographic work Stewart, whose tech- 
meal factors produced an erythema m 
forty-eight seconds, hmited his exposures 
to five seconds per exammation Some 
mvestigators have used doses as high as a 



Fig 2 Sixty-cyde sine wave on oscilloscope, show- 
ing break m upper half of wave Each half of wave rep- 
resents one impulse 1 1/120 second) 


fuU erythema, without apparent concern 
Nor IS it easy to arrive at a conclusion, 
from the general hterature, as to what 
really constitutes a tolerance factor to 
radiation injury for a smgle exposure In 
our work, the protection of the patient 
from undue dosage of radiation is given 
careful and constant consideration At 
the outset we decided to keep the exposures 
as close to the range commonly utihzed 
for routme radiographic exammations as 
possible, and to hmit the amount of radia- 
tion reaching the skin to a small fraction 
of a skm erythema dose 

As a preliminary step, a radiologic his- 
tory IS obtamed with particular attention 
to such factors as possible employment of 
the patient m radiation laboratories and 
the amount of radiation that may have 
been received during diagnostic x-ray 
exammations or x-ray therapy At first 
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SUMARIO 

Cmefluorografia Repaso Penddico de los Problemas T6cmcos, Factores Posoldgicos e 

Impresiones CHmeas 


Aparacen aqut desentas la instalaadn y 
las t^cmcas que emplean para anefluoro- 
grafla en el Departamento de Radiologia 
de la Facultad de Medicina y Odontologia 
de la Umversidad de Rochester, NY Se 
utilizan peliculas de 30 mm , habi&idose 
alcanzado una veloadad de sesenta exposi- 
aones por segundo Los problemas t^cm- 
cos planteados por el procedimiento foto- 
grdfico son discutidos Los factores radio- 
grdficos empleados son 100 kv , 75 a 100 
ma , segbn el espesor de la parte en estu- 
dio, 1 0 mm de filtro de altimimo, dando 
una capa de henurreducadn de 2 mm de 
alumimo, distancia foco-piel de 72 5 cm a 
1 25 m Cuando se utihza la mdxima velo- 
adad de la edmara de 60 exposiaones por 
segundo, esos factores pemuten registrar 
densidades adecuadas para todas las partes 
del cuerpo, exceptuando, en los adultos, el 
tronco mds abajo del dtafragma La expo- 
sia6n usada en cualquier examen aislado no 


pasa de un mdximo de 25 r, haaindose todo 
esfuerzo para rebajarla a 15 r o menos, si es 
posible 

Para la impresidn se prefiere la pelicula 
de 16 mm , por razones de convemenaa y 
economia en la proyecadn y el manejo 

El lento movimiento que faahtan las 
pelfculas obtemdas a raz6n de 60 exposi- 
aones por segundo resulta en particular 
ventajoso en el estudio de los procesos que 
entrafian movumentos rdpidos, como en los 
estudios de la aca6n cardiaca, el movi- 
miento de los tejidos pulmonares y el pase 
de medios opacos a trav6s del tubo diges- 
tivo y de los vasos sanguineos A los AA 
tambi6n les ha resultado htil en el campo de 
la cirugfa ortop6dica 

Los aparatos elaborados en la Umversi- 
dad de Rochester pueden ser dupheados 
para uso general, pues todas las piezas se 
hallan de venta en el comercio 



Heart Measurement 

A Simplified Method^ 
RALPH R MEYER, M D 
Salt Lake City, Utah 


R ecently Hodges (1) and Schwarz (2) 
have described in this Journal the 
technical details and nomograms that have 
been used m this laboratory for deterrmn- 
mg heart size m the teleroentgenogram, 
either from plammeter measurement of 
frontal plane area or from linear measure- 
ment of the long and short diameters of the 
frontal plane silhouette In both instances, 

several steps were mvolved m finally ob- 
tammg heart size expressed m percentage 
variation from normal 

The purpose of this paper is to see how 
far one can go m simphfymg heart measure- 
ment m adidts without any sigmficant loss 
m accuracy It became apparent that, m 
order to attain this objective, three things 
would be desirable 

(1) To ehmmate calculation of divergent 
distortion for each mdividual patient 
and, mstead, obtam an average distortion 
factor which could be apphed to all sub- 
jects 

(2) To avoid makin g an outhne of the 
complete cardiac sfihouette, usmg only 
those borders which can be seen on the 
chest film 

(3) To combme m one nomogram the 
equation for predictmg normal size with 
the equation for measured size m such a 
way that percentage vanation from nor- 
mal could be read directly 

In order to obtam an average divergent 
distortion factor, one must always take 
the chest film m the same manner, prefer- 
ably at a distance where divergent distor- 
tion IS reduced to a minimum consistent 
with a reasonable exposure time Smce 
our routme chest films have been taken at 
a 72-mch target-film distance with the 
antenor chest surface closest to the fihn, 


and smce this is also the common practice 
elsewhere, it was selected as my standard 
technic The only vanable then is the 
distance of the heart from the film, a factor 
which vanes with the anteropostenor 
diameter of the chest To detemune 
if vanation in divergent distortion between 
subjects was really significant, 100 adult 
patients were selected at random, with 
wide differences m height, weight, and 
heart size, as shown m Tables I to V The 
divergent distortion correction factor was 
figured mdividuaUy, based on the antero- 
postenor chest diameter of each patient, 
and the result was recorded The average 
divergent distortion correction factor was 
0 89, obtained by addmg the individual 
correction factors together and dividing 
by 100 The range extended from only 
0 87 to 0 91, despite the fact that antero- 
postenor chest diameters vaned from 16 5 
cm to 29 cm Therefore, the greatest 
possible deviation from the average or 
mean is about 2 per cent of the total fron- 
tal plane area, an msigmficant figure 
As the next step m simphfication, one 
would hke to avoid makmg a traang of 
the complete cardiac outhne, particularly 
since the upper and lower borders are 
drawn empincally The product of the 
long and short diameters multiphed by a 
correction factor wiU give a reasonable 
approximation of frontal plane area In 
order to avoid drawmg the empmc upper 
and lower heart borders, I measure the 
long diameter, L, from the junction of the 
nght heart border and great vessels to the 
cardiac apex, and the short diameter, S, 
from the junction of the left heart border and 
pulmonary conus to the right cardiophremc 
angle (Fig 1) These two diameters, as a 
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For explatialory details, see Table V, page 696 








TAnm III Modbratbly Enlarcbd Hearts (+20% to +60%) 
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For cxptamtory detaih, sci. Tabk V, page 



Markbdly Enlarged Hearts (+51% and Over) 
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For explanatory details, see Table V, page 696 



Table V Undersized Hearts (— 11 % or Less) 
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Diameter 

Method 
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* Long diameter (m cm ) multiplied by short diameter (m cm ) 

t Gross cardiac area measured by the plauimeter divided by the product of the long and short diameters 
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rule, are approximately perpendicular to 
each other, but no attempt is made to 
assure that relationship " 

In order to obtam the correction factor 
for the product of L X S, which would 
yield frontal plane area, it was necessary to 
draw the complete heart outlme so that it 
could be traced with a planimeter The 
product of L X S was compared with the 
plannneter measurement of the cardiac 
area to obtam a correction factor which 
would make them equal accordmg to the 
formula 

Planimeter measurement of cardiac 

area m sq cm _ 

Long diameter m cm X short di- 
ameter m cm 

correction factor 

The 100 cases presented m the tables 
formed the basis for this comparison The 
correction factor for all cases taken to- 
gether was 0 760 Hence, the resulting 
equations wiU be 

(1) L X S X 0 760 = Ag 

(2) L X S X 0 760 X 0 89 = A, or 
L X S X 0 676 = A 

where 

L = long diameter of heart shadow 
S = short diameter of heart shadow 
Ag = gross frontal plane area 
A = net frontal plane area 

With the solution of the first two prob- 
lems, it was eomparatively easy to con- 
struct a smgle nomogram which would 
combme the equations for predictmg nor- 
mal size and measured size m such a way 
that percentage variation from normal 
could be read directly In my nomogram 
(Fig 2) the scales for long and short diam- 
eter are curved accordmg to the formula 
of a parabola (y = ax^) m order to make 
the scale for net frontal plane area anth- 



F)g 1 Complete cardiac silhouette, showing how 
the long and short diameters are drawn In actual 
practice the measurements are made directly on the 
chest film, since the heart shadow is not traced, the 
empiric upper and lower borders are omitted (broken 
Imes) 

The long diameter, L, is drawn from the right cardio- 
vascular junction to the left apex The short diameter, 
S, IS drawn from the junction of left heart border and 
pulmonary conus to the nght cardiophremc angle 

metic The net frontal plane area scale 
would be loganthnuc if the long and short 
diameter hues were vertical and straight 
The scale for net frontal plane area must 
be arithmetic to compare with the arith- 
metic scale of predicted area obtained from 
the height and weight accordmg to the 
formula of Hodges and Eyster (3), 0 87H 
-}- 0 34W — 63 8, where H = subject’s 
height m cm and W = weight m kg The 
slope and position of the center scale for 
percentage variation from normal is ob- 
tained by eonnectmg with a straight hue 
the zero pomts of the scales for net and 
predicted frontal plane area 

Of course, this same combination of 
equabons for measured and predicted 
area accounts for the curvature of the 
diameter scales m the chart of Xlngerleider 
and Gubner (4) My chart differs from 


2 It IS recognized that the point of maximum extension of tiip iipotH- frt ^ « 

the cardiohepatic angle, bemg lost m the shadow of the diaDhraeTn occasionally appears to he below 

pnsmg hou litUe ^erence at made m the actual measuremLt ofUie Sort diamet^a^e^ tht ^ 

was completed and a point selected which appeared to be the mavimnin t lower empinc border 

the cardiophremc angle Usually the difference was less thaa^e or twT mdlimirlf instead of 

diaphragm is high, either because of expiration or some uathnlneif' th^ 

obscured and mcreasc the error No matter what methiS is used the shadow would be 

heart is hidden by the diaphragm It would be best to a^.d cardiac mS^on m 
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Heart size noniograiu For cxpUination, sec toot of opposite page 
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theirs chiefly in covering a wider range of 
heart size and providing a scale from which 
percentage variation from normal may be 
read directly 

In actual practice, we select the larger of 
the heart shadows in a set of stereoscopic 
chest films However, seldom is there any 
significant difierence in the heart size 
between the two films Pomts from which 
the diameters are drawn are marked with a 
wax penal on the chest fi lm selected, the 
long and short diameters are measured 
with a transparent centimeter ruler These 
values are transferred to the nomogram, 
the ruler is placed across the curved scales 
for long and short diameter, the net 
frontal plane area bang read where the 
ruler intersects that scale The ruler is 
then placed across the scales for body weight 
and stature, the predicted frontal plane 
area is read where the ruler mtersects that 
scale FmaUy, the ruler is so plaeed that 
it connects the values for net and predicted 
frontal plane area, the percentage variation 
from normal bemg read from the sloping 
eenter scale at the point intersected by the 
ruler A heart winch measures between 
±10 per cent is considered withm normal 
range 

In order to use the nomogram accurately, 
the following conditions should be met 

(1) The subject should be an adult 
seventeen or more years old, younger only 
if the stature exceeds 170 cm 

(2) The chest roentgenogram should be 
taken with the anterior surface of the pa- 
tient’s chest closest to the film 


(3) The target-film distance should be 72 
inches 


SUMMARY 

1 For the computation of heart size 
from chest roentgenograms without planim- 
etry and without empmcal completion 
of the upper and lower borders of the 
silhouette, the followmg equation is offered 

A = L X S X 0 676 


where 

A = the frontal plane area of the heart m 
sq cm 

L = length in cm of its long axis 

S = length in cm of its short axis 

2 A seven-scale nomogram solves the 
equation and expresses heart size in per- 
centage vanation from normal 

Note I would like to thank Dr Paul C Hodges, 
Chief of the Division of Roentgenology, University 
of Chicago, for his invaluable suggestions m the 
preparation of the manuscript, and Mr Herman 
Rubin, Research Assoaate of the Cowles Com- 
mission for Research m Economics, for his assistance 
m construction of the nomogram 

Holy Cross Hospital 
Salt Lake City, Utah 
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ExplancUion of Nomogram 

CThe nomogram is apphcable only to adults seventeen years old or older It can be used for younger subjects 
only it the stature exceeds 170 cm The chest roentgenogram should be taken with the anterior surface of the 
chest closest to the film at a target-film distance ol 72 inches 

The long and short diameters are measured directly on the chest film The values are transferred to the nomo- 
gram a straight edge ruler is placed across the scales for long and short diameters and the net frontal plane area 
read whe-e the ruler intersects that scale Next the ruler is placed across the scales for body weight and stature 
and the predicted frontal plane area is read where the ruler intersects that scale. Finally the ruler is placed so 
that it connects the values for net and predicted frontal plane area the percentage variation from normal being read 
on the sloping center scale at the point intersected by the ruler ° 

Photostatic copies of this nomogram, 14 X 17', may be obtained from the University of Chicago Bookstore 5802 
Ellis Avenue Chicago 37 Ulinois at SI 50 each ’ 
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Medicidn del Corazdn 

Para computar el tamano del corazdn por 
[as radiograiias tordacas sm plammetrfa y 
^ completar empincamente los hordes 
supenor e mfenor de la silueta, ofrdcese la 
5iguiente ecuaadn 

A = L X S X 0 676 
en la que 


Tdcmca Simpliiicada 

A = drea plana frontal del corazdn en 
cm^ 

L = largo en cm del eje largo 
S = largo en cm del eje corto 

Un nomograma de siete escalas resuelve 
la ecuaadn y express el tamano del corazdn 
en \ anacidn porcentana de lo normal 




The Retrogastric Space, Roentgenographically Considered* 

HERBERT LOBSENZ, M.D , and RUSSELL R JAUERNIG, M D 
New York, N Y 


HIS STUDY WAS Undertaken m an 
attempt to clanfy certain aspects of 
the diagnosis of retrogastnc masses by 
roentgenographic methods In several 
routme cases of suspected retrogastnc 
mass, when a clear-cut extrmsic pressure 
defect on the postenor border of the ba- 
num-filled stomach was not demonstrated, 
a great deal of speculation was aroused con- 
cemmg the significance of the distance from 
the postenor stomach border to the 
antenor border of the adjacent vertebral 
bodies 

The hterature is devoid of studies that 
might serve as a background for the 
theoretical ‘ normal retrogastnc space ” 
Engel and Lysholm made exposures of 
patients m the prone-lateral position and 
demonstrated an impression on the pos- 
tenor stomach wall which was mterpreted 
as being caused by pancreatic pressure In 
their cases without pancreatic disease, they 
stated that this impression was about the 
width of the adjacent vertebral body 
Rendich, Poppel, and Cove quote Butler 
and Ritvo, as well as Rigler, as havmg 
stated that the stomach is displaced up- 
ward and forward by retrogastnc masses 
Volpe demonstrated identical compression 
of the antrum of the stomach by a hydatid 
cyst of the hver and by a retropentoneal 
tumor, the latter "probably from the pan- 
creas ” Poppel and Marshak appreaated 
the fact that retrogastnc masses nught be 
expected to produce a different picture m 
hypersthemc and hyposthemc mdividuals 
Holt quotes Case’s observation that a cyst 
ansmg from the tail of the pancreas very 
frequently produces a smoothly rounded 
mdentation m the greater curvature of 
the stomach and suggests that the assoaa- 
tion of such a defect, relatively high on the 
greater curvature, with antenor displace- 
ment of the stomach is strong evidence of 


pancreatic cyst Shanks desenbes Twin- 
mg’s method of exammation, which called 
for a lateral roentgenogram of the banum- 
fiUed stomach m the supme position 

In the studies ated above, aU diagnoses 
were based on visible impressions upon the 
postenor gastnc wall, and m none, with 
the exception of that of Engel and Lys- 
hohn, was reference made to measurable 
distance per se Jn an effort to evaluate 
the importance of distance alone m the 
diagnosis of retrogastnc masses, and hop- 
ing thus to find an aid m the absence of 
a demonstrable extrinsic pressure effect, we 
decided to use the left lateral erect expo- 
sure m aU cases It was felt that only in 
such a view would the stomach be seen free 
of pressme mfluences that rmght con- 
ceivably alter its true position The imi- 
versally accepted fact that the position of 
the stomach vanes with the habitus of the 
individual was taken mto consideration, 
and our patients were divided into habitus 
groups 

Nmety-seven unselected consecutive pa- 
bents with complamts mdicabve of a high 
intnnsic gastro-intestmal lesion were ex- 
ammed in the left lateral erect position 
The majonty had histones suggestive of 
duodenal ulcer In none was there any 
evidence, either objecbve or subjecbve, of 
retrogastnc disease Sixty-seven of the 
group (approximately 70 per cent) were 
sthemc m habitus, 16 (approximately 17 
per cent) were hypersthemc, and 14 (ap- 
proximately 13 per cent) were hyposthemc 

In all cases, the stomach was filled with 
banum in sufficient amount so that the 
extreme proximal cardia could be clearly 
visualized In the hypersthemc and the 
sthemc group, three measurements were 
taken first, from the postenor wall of the 
cardia to the antenor border of the verte- 
bral body directly opposite, second, from 
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the postenor wall of the pars media to the 
adjacent vertebral body, third, from the 
most distal portion of tlie postenor wall 
to the adjacent vertebral body In the 
hj’posthemc group, the anteropostenor 
diameter of the body of the third lumbar 
vertebra was also measured, for companson 
with the retrogastnc distances 

In the tabulation to follow, it will be 
noted that aU designated measurements 
were made in milhmeters Zero (0) indi- 
cates that the postenor gastnc wall is 
either in contact with the antenor border 
of the adjacent vertebral body or is actu- 
ally superimposed postenorlj' upon it A 
dash ( — ) denotes cases of "transverse 
stomach” where the postenor wall, in its 
most distal portion, is at the same hon- 
zontal level as the postenor wall of the 
pars media In Case 4 the examination 
was repeated and it is hsted again as 
Case 31 


Sihentc Group 



First 

•Measurements (m mm )• 
Second 

Third 


(Cardiac) 

Child Portion) (infenor) 

1 

0 

4 

56 

2 

36 

74 

125 

3 

0 

45 

77 

4 

0 

15 

23 

5 

0 

10 

27 

6 

0 

21 

44 

7 

0 

54 

5 

S 

27 

139 

120 

0 

0 

39 

71 

10 

0 

77 

88 

11 

13 

22 

50 

12 

7 

36 

41 

13 

15 

44 

67 

14 

0 

8 

44 

15 

0 

0 

59 

10 

0 

23 

44 

17 

0 

0 

24 

IS 

0 

25 

31 

19 

11 

16 

45 

20 

10 

41 

53 

21 

0 

31 

48 

22 

14 

48 

66 

23 

44 

63 

SO 

24 

14 

45 

53 

25 

0 

47 

58 

26 

44 

42 

26 

27 

13 

41 

65 

2S 

IS 

60 

09 

29 

0 

24 

24 

30 

S 

27 

68 

31 * 

0 

29 

46 

32 

45 

49 

05 

33 

0 

24 

30 

34 

3 

44 

61 

35 

2 

44 

87 

36 

0 

30 

01 

37 

0 

50 

09 


Slhciitc Group {Coni ) 



First 

— Measurements (m mm 
Second 

) 

Third 


(Cardiac) (Mid Portion) 

(Infenor) 

38 

0 

0 

38 

39 

0 

51 

37 

40 

0 

41 

84 

41 

0 

30 

72 

42 

23 

50 

108 

43 

0 

38 

61 

44 t 

15 

SO 

132 

45 

0 

32 

65 

46 

8 

30 

—t 

47 

11 

52 

70 

48 

0 

53 

85 

49 

10 

25 

38 

60 

0 

68 

81 

51 

0 

69 

81 

52 

0 

4 

21 

53 

31 

101 

120 

54 

0 

49 

94 

55 

0 

46 

92 

56 

0 

64 

67 

57 

7 

71 

72 

58 

0 

67 

70 

59 

n 

87 

128 

60 

0 

72 

98 

61 

0 

57 

71 

02 

0 

39 

79 

03 

0 

22 

74 

64 

6 

67 

96 

65 

0 

40 

— J 

66 

7 

91 

115 

67 

0 

41 

69 


Cardiac 

Hyptrslhtnxc Group 

Mid Portion 

Infenor 

68 

16 

15 

48 

69 

0 

69 

103 

70 

44 

79 

100 

71 

28 

101 

125 

72 

0 

78 

62 

73 

11 

55 

70 

74 

9 

84 

72 

75 

27 

51 

98 

70 

8 

64 

73 

77 

25 

06 

68 

78 

20 

53 

64 

79 

31 

81 

84 

SO 

0 

69 

S3 

81 

12 

88 

115 

82 

12 

09 

90 

S3 

0 

54 

116 


Cardiac 

Hyposthenic Group 

Mid 

Portion Inferior 

Lumbar 

Spine 

84 

0 

32 02 

50 

85 

12 

SI 64 

43 

86 

0 

27 77 

36 

87 

0 

42 S3 

38 

88 

0 

12 16 

41 

89 

0 

8 16 

35 

90 

0 

9 23 

49 

91 

4 

13 SO 

35 

92 

0 

6 34 

40 

93 

9 

25 39 

42 

94 

0 

15 38 

44 

95 

13 

49 55 

37 

96 

4 

7 55 

43 

97 

0 

26 S2 

44 


* Repeat examination of Case 4 

1 Patient extremely obese 
Transverse stomach 
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RESULTS 

As had been expected, all measurements 
were greater m the hypersthemc group 
than m the hyposthemc, mdicatmg that 
the cardia was most often situated well 
antenor to the adjacent vertebral body 
and that the gastric axis was more antenor 
and generally more transverse than m the 


smallest, there was no d efini te correlation 
between this measurement and the antero- 
posterior diameter of the body of the 
third lumbar vertebra For the most part 
the former figure was the greater 

In Case 4, m which, as mentioned above, 
the exammation was repeated and recorded 
as Case 31, there was a noteworthy differ- 



Fig 1 Diagram showing measurements made of the retrogastric space 
1 From the postenor wall of the cardia to the antenor wall of the opposite 
vertebral body 2 From the posterior wall of the pars media to the adjacent 
vertebral body 3 From the most distal portion of the postenor gastnc wall 
to the adjacent vertebra The anteropostenor diameter of the body of the 
third lumbar vertebra (4) ivas also measured in hyposthemc patients for com- 
parison with the retrogastnc distances 


latter group The measurements m the 
sthemc group showed a wide variation be- 
tween the two extremes represented by the 
other groups and m some cases even paral- 
leled these figures Strangely enough, the 
only two “transverse stomachs” m the 
senes were m sthenic patients 

In cases of the hyposthemc group, in 
which the third measurement {t e , from 
the most distal portion of the postenor 
wall to the adjacent vertebra) was the 


ence in the second and third measurements 
on the two occasions 

The most frequent impression upon the 
postenor gastnc wall was due to distention 
of the large bowel m the region of the 
splemc flexure This normal impression, 
which usually is seen m the proximal thud 
of the stomach, must be differentiated 
from an impression of patliologic ongiu 
The most striking feature in this study 
IS the complete inconsistency of the meas- 
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Mediastinal Emphysema Occurring Durmg an 

Acute Paroxysm of Bronchial Asthma^ 

J W GROSSMAN, M.D ,> and O S CRAMER, M D > 

Lovelace Foundation for Medical Educafaon and Research, Albuquerque, N M. 


M ediastinal emphysema is bemg rec- 
ogmzed with greater frequency, and 
its chmcal and roentgen features are now 
well estabhshed There are many excitmg 
factors, bronchial asthma being one of the 
less frequent Schwartz (1), m 1945, 
was able to collect from the literature 25 
cases of mediastinal and subcutaneous 
emphysema occurring as a comphcation of 
bronchial asthma, and added one case of 
his own Smce that time (through 1946) 
two more cases have been reported (2, 3) 
A case is now being presented to record this 
phenomenon m the roentgen hterature 
Mackhn and MacMin’s theory for the 
production of mediastmal emphysema is 
generally accepted. The mechanism of 
production is the same regardless of the 
exatmg factor In bronchial asthma the 
sequence of events is probably as follows 
A pressure gradient is created m the 
pulmonary alveoh due to the mcreased 
alveolar pressure and the decrease m 
cahber of the pulmonary vessels resulting 
from the prolonged expuatory phase of the 
lungs As a result of this gradient, a so- 
called “margmal type” of alveolus rup- 
tures and air escapes into the mterstitial 
pulmonary tissue (A “margmal type” of 
pulmonary alveolus is one m which the 
base of the alveolus borders on another 
structure such as a bronchus, bronchiole, 
blood vessel, connective tissue, or pleiua, m 
contrast to the “partitional type,” whose 
bases he between alveoh ) Upon reachmg 
the mterstitial pulmonary tissue, the air 
spreads along the vascular sheaths to the 
mediastmum, where it results m medias- 
tmal emphysema After reachmg the me- 
diastmum the air may enter the soft tis- 
sues of the neck and chest wall, or may 
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Fig 1 Postero anterior cbest film made six hours 
Wer the onset of subcutaneous emphysema in the neck 
Ihe au- m the mediastinum is clearly visible along the 
left hem border, extendmg from the diaphragm to the 
root of txie neck The subcutaneous emphysema in 
the neck was easily seen on the ongmal film 

pass downward along the aorta and esopha- 
gus to reach the retroperitoneal space 
Pneumothorax or pneumoperitoneum may 
comphcate mediastmal emphysema 

CASE REPORT 

R L , a white female, age 19, had been havmg 
acute paroxysms of bronchial asthma for several 
years Early one mommg, durmg an attack, she 
suddenly felt something “snap” in her upper chest, 
followmg which her neck began to sweR TITien 
seen at the Chmc about six hours later, she presented 
a moderate degree of subcutaneous emphysema of 
the neck and antenor chest wall Auscultation of 
the chest revealed a peculiar sound in the region of 
the cardiac apex descnbed by the clmiaan as 
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“crunching” in character (Haraman’s sign) In 
addition to dyspnea, the patient also complained of 
difficulty m swallowing sohd foods A chest film 
(Fig 1) clearly showed the mediastinal collection of 
air, and the subcutaneous emphysema of the neck 
and supenor chest wall No film studies of the 
esophagus or abdomen were made The patient 
was treated for her asthma and when she was seen 
two weeks later all signs and symptoms of the 
mediastinal emphysema had disappeared 

Certain features concerning this comph- 
cation of bronchial asthma are worth 
enumerating 

1 The subcutaneous emphysema, us- 
ually m the base of the neck, is the symp- 
tom which first calls attention to the entity 
and results m further chmcal and x-ray 
studies 

2 AH the reported cases, mcluding our 
own, tennmated m recovery under con- 
servative treatment This probably in- 
dicates that the imtial alveolar tear is 
small and closes over spontaneously and 
rapidly As yet there has been no need 
for surgical treatment 

3 In many cases the appearance of sub- 
cutaneous emphysema results m sudden 
rapid improvement of chmcal symptoms 
of asthma (dyspnea and cyanosis) because 
it acts as a release mechamsm for pul- 
monary mterstitial emphysema (This 
was not true m our case) Pnor to the 
release of the air mto the mediastmum and 
thence mto the subcutaneous tissues, it 
produces pressure on the blood vessels of 
the lungs, mediastmum, and heart (mahg- 
nant mterstitial emphysema of Macklm) 

The diagnosis can be made both clmically 
and by x-ray exammation Presence of 


air m the subcutaneous tissues of the neck, 
plus the pecuhar crunchmg or crackling 
sound heard on auscultation over the me- 
diastinum is pathognomonic chmcally The 
x-ray fimdmgs mclude air m the subcutane- 
ous tissue of the neck and chest, and 
demonstration of air m the mediastmum 
The latter finding may be seen either on the 
postero-antenor or lateral \new In the 
lateral view the air is seen m the space 
between the heart and sternum On the 
postero-antenor view the air is seen be- 
tween the heart shadow and the mediasti- 
nal pleura (Fig 1) With appropnate 
x-ray studies air m the retropentoneal 
space could be demonstrated if present 
The appearance would be similar to that 
recently reported (4) for retropentoneal 
perforations of the duodenum In these 
latter cases the air may extend supenorly 
mto the mediastinum and neck 
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SUMARIO 

Enhsema Mediastimco Durante im Acceso Agudo de Asma Bronqmal 


Comunlcase un caso de enfisema del 
mediastmo que ocurnd durante un acceso 
agudo de asma bronqmal Cabe exphcar el 
fendmeno a base de una pendiente de mayor 
presidn en los alvdolos pulmonares, con ro- 
tura de un alveolo de “forma margmal” y 
difusidn del aire escapado a lo largo de las 
vamas vasculares al mediastmo El paso 
del aire a los tejidos blandos del cuello y de 


la pared tordcica produce un enfisema sub- 
cutdneo asoaado, que suele ser el primer 
signo del estado El diagndstico se hace 
tanto cllmca cuanto roentgenogrifica- 
mente En las radiografias laterales se ob- 
serva el aire en el espacio entre el corazdn y 
el estemdn En las posteroantenores apa- 
rece entre la sombra cardiaca y la pleura 
mediastmica 



Studies of the Effect of Roentgen Rays on Healing of Wounds 

in Histological Changes m Skin Wounds in Rats Following Postoperative Irxadiahon with 

Very Small and Moderate Doses^ 

ERNST A. POHLE, M.D , Ph D ,» GORTON RITCHIE, M D and WILLIAM W MOIR, MJ) < 


T he effect of roentgen rays on the 
healing of skin inasions m rats has 
been the subject of previous experimental 
studies by Pohle and Ritchie (6, 7, 8) 
In spite of the importance of the chmcal 
aspects, the subsequent hterature contams 
only scanty, conflictmg evidence concem- 
mg the effect of irradiation upon the heal- 
mg of surgical wounds This is particularly 
true with regard to the use of small doses 
of roentgen rays, a better understanding 
of this question should lead to a more satis- 
factory combmed surgical and radiation 
procedure m the therapy of mahgnant 
disease 

While Pohle, Ritchie, and Wnght (6) 
demonstrated that wound heahng m rats 
is retarded by irradiation of the skm with 
1,000 r, espeaally when given twenty-four 
hours after the masion, there is not com- 
plete agreement m the hterature as to the 
effect when smaller doses are used Fu- 
kase (4) found that following doses of about 
400 r m rabbits the wounds contained less 
exudate than in the controls Businco 
and Cardia (2) beheved that 150 r^had a 
stunulatmg ^ect on the heahng process m 
dogs, although only four animals were used 
in then experiments Nathanson (5), us- 
ing gamma radiation, foimd that small 
doses accelerated the heahng of masions 
made m the abdo min al skm m dogs 

Dobbs (3) conducted a senes of expen- 
ments on rats, in which various amoimts 
of radiation were given to skm wounds 
On each of his animals he made two 4 cm 
wounds, one of which he exposed to roent- 
gen rays while the other served as a con- 


trol The tensile strength of the scars 
was tested after varymg mtervals, and 
m some cases histologic sections were ob- 
tamed The results showed that doses of 
300 r given immediately after the wound 
was inflicted caused an mcrease m the 
tensile strength of the scar Doses of 
about 1,000 r caused a decrease if given 
pnor to the masion and no change if given 
afterward 

The present mvestigation has been 
undertaken m order to study the effect 
of roentgen rays apphed m doses of 10, 
25, 150, 300, 350, and 700 r upon the 
heahng of wounds m rats The techmcal 
factors were 100 kv , 5 ma , 2 mm Al, 
30 cm focal skm distance, 2X2 cm 
field, 45 r/tmn (half -value layer m Al, 
3 5 mm ) 

METHOD AND EXPERIMENTS 

The method employed was substantially 
the same as described m our earher pub- 
hcations Albmo rats of the Sprague- 
Dawley stram, approximately 200 gm 
m waght, were used Under ether anes- 
thesia a midlme masion 4 cm long was 
made on the back and a Michel chp apphed 
at the midpomt of the wound No further 
closure was attempted The experimental 
work was divided mto three groups as 
described below 

Group 1 Eighteen rats were used In 
each of these one-half of the wound was 
irradiated immediately after the incision 
was made, and the other half was used as a 
control These wounds were observed 
grossly for fourteen days, durmg which 
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Table I Observations on Animals Whose Wounds 
Were Irradiated iMiiEDiATELi 


-Dose-*- 

10 r 

25 r 

150 r 

300 T 

700 r 

Totals 

Healing 

accelerated 

1 

1 

0 

2 

0 

4 

Heahng 

retarded 

0 

0 

3 

7 

6 

15 

No efiect 

6 

7 

12 

6 

10 

39 

Animals dis- 
carded 

2 

0 

0 

1 

0 

3 


penod a special effort was made to detect 
any difference between the two halves m 
regard to rapidity of heahng 

The animals were divided as to dosage 
as follows Rats 1-6, 150 r, rats 7-12, 
350 r, rats 13-18, 700 r 
Group 2 Nmety rats were used These 
were divided mto 3 groups of 30 each, 
accordmg to the dosage used The first 
group received 150 r, apphed to one-half 
of the wound, the second group 300 r, and 
the third group 700 r In each group 
15 animals were treated immediately and 
15 were treated twenty-four hours after 
the masion Each group of 15 ammals 
was finally divided mto three groups of 
5 each, these groups were sacrificed when 
the wounds were three, five, and seven days 
old, respectively In approximately one- 
half of the ammals, the cephahc portion 
of the wound was treated , m the rest, the 
caudal part was irradiated 

Group S A total of 32 rats was used 
In 16 the lower half of the wound was 
exposed to 25 r, m the remaimng 16 am- 
mals to 10 r Irradiation was given either 
immediately or twenty-four hours after 
the masion had been made The ammals 
were sacrificed three and five days, respec- 
tively, after the masion 

In aU ammals the tissue about the wound 
was fixed m Bourn's solution Blocks 
were cut from the treated and untreated 
part of each wound and embedded m par- 
affin, and sections were stamed with hema- 
toxylm and eosm 

RESLfLTS 

Group 1 Although aU wounds were 
examined daily, no consistent difference 
between irradiated and non-madiated por- 
tions of the wound could be detected (Figs 


Table II Observation on Animals in Which the 
Wound Was Irradiated After Tiventy-four Hours 


Dose — *■ 

10 r 

25 r 

150 r 

300 T 

700 r 

Totals 

Heahng 

accelerated 

1 

2 

2 

1 

0 

6 

Healing 

retarded 

0 

1 

3 

5 

5 

14 

No effect 

6 

5 

9 

8 

8 

36 

Animals dis 

carded 

1 

0 

1 

1 

2 

5 

Table III 

SuMMARt 

OF Tables I and II 

Dose— ► 

10 r 

25 r 

150 r 

300 r 

700 r 

Totals 

Healing 

accelerated 

2 

3 

2 

3 

0 

10 

Heahng 

retarded 

0 

1 

6 

12 

10 

29 

No effect 

11 

12 

21 

13 

18 

75 

Ammals dis- 

3 

0 

1 

2 

2 

8 

carded 


lA and B) Any differences which were 
found could easily be explamed by differ- 
ences m approximation of the wound mar- 
gms or by infection Almost all wounds 
were healed in twelve days, with scattered 
unhealed portions The distribution of 
these foci of retarded heahng was such as 
to exclude any relation between the irradia- 
tion and the speed of heahng 

Group 2 In evaluatmg the results by 
histologic exammation, the most important 
cntenon was considered to be the amount 
of visible fibroblastic reaction in the mar- 
gms of the wounds The actual degree of 
closure could not always be taken as bemg 
commensurate with this reaction, smce 
approximation of the margins was not 
uniform with the method used 

A summary of the results is presented m 
Tables I, II, and III, m which the ammals 
are divided accordmg to dosage, and each 
group IS analyzed as to progress m heal- 
mg of the irradiated portion of the wound 
as compared to the untreated part It will 
be noted that the total number of ammals 
evaluated is only 114, smce 8 had to be 
discarded because of infection of the 
wounds or distortion which made evalua- 
tion impossible (Table III) 

One fact was evident, however, which 
IS not mdicated m the tables The degree 
of difference m heahng between the two 
p8urts of the wounds is of some importance 
It was found that the diffaence m favor of 
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Fig 1 Cranial half of wound irradiated immediately after the incision had been made. A. Exposure of 
160 r B 350 r C 10 r Macroscopically there is no difference m the appearance of the irradiated and 
non irradiated portions of the wounds five days later 


the irradiated porbon of the wound was 
never very pronounced, whereas that m 
favor of the control portion was in many 
cases considerable, especially with the 
higher doses 

Any retardation of heahng m the irradi- 
ated portions was temporary, the number 
of rats m which such slowing was evident 
was at a maximum three days after mci- 
sion, and by the seventh or eighth day was 
greatly reduced This agrees with our 
former observations 

In many specimens the epithehum had 
bridged the defect completely, m spite of a 
min imum of fibroblastic activity m the 
underlymg tissue, and m this respect no 
difference was observed between the ir- 
radiated and control specimens 

Group 3 As can be seen from the statis- 
tical tables, the irradiated wounds m some 
of the rats receivmg 25 r and m those re- 
ceiving 10 r tended to be shghtly advanced 
m then: heahng as compared with the 
control portion of the wounds While this 
was demonstrated histologically, we did 
not observe it macroscopically m our daily 
studies of the masions (Fig 1C) This 
advantage seemed m a few cases to be the 
result of greater fibroblastic growth, but m 
a larger number it appeared to be due to a 
smaller amount of acute inflammatory 


exudate than m the control section, with 
less fibrm to be replaced by scar tissue 
In these mstances the actual degree of 
fibroblastic activity appeared to be the 
same m the irradiated as in the control 
sections (Figs 2-5) 

DISCUSSION 

The object of this study was to submit 
to histologic scrutiny the claim brought 
forth by various authors, namely, that 
small doses of x-rays stimulate or accelerate 
the healmg of mcisions on the skm We 
have not been able to find any histologic 
evidence that such doses actually stimulate 
the heahng process The time interval 
between mcision and irradiation, m our 
expenments either a few min utes or 
twenty-four hours, seemed to be of no 
significance 

Nathanson (5), on the other hand, using 
dogs, observed acceleration of heahng only 
m those animals which were irradiated 
with small doses immediately after the 
mcision had been made, while those ir- 
radiated twenty-four hours later did not 
show that effect He leaves the question 
open whether this phenomenon is due to a 
depression of the inflammatory process, 
a stimulation of the connective-tissue cells, 
or to both 



Fig 2 Rat 8A, 25 r given immediately after mcision Wound is five days old A Control half of wound 
B Irradiated half, showmg a more vigorous fibroblastic reaction and better union 



Fig 3 Rat lOA 25 r giv'en twenty-four hours after incision Wound is three days old A Control half of 
wound B Irradiated half Almost no heahng m A with abundant inflammatory exudate Only shghtly 
greater fibroblastic reaction m B but almost no exudate and more advanced heahng 
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Fig 5 Rat 14B, 10 r given twenty four hours after incision Wound is five days old 
wound B Irradiated half Scar in B is much less abundant 


Control half of 


The histologic study of the sections in- process It was noted, for example, that 
volved m the present study has brought to the progress toward heahng, particularly 
hght some facts which may explam the when the lower doses were used, depended 
conflictmg opmions which exist with regard greatly on the approximation of the mar- 
to the effect of low doses on the heahng gms of the wound Specifically, in one 
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rat (150 r applied twenty-four hours after 
incision), both halves of the wound were 
well healed Approximation, however, 
was shghtly better m the irradiated half, 
and here the scar was much less conspicu- 
ous The difference m heahng sometimes 
seemed out of proportion to the difference 
m approximation Such a situation sug- 
gested the possibdity that the lower doses, 
while not affectmg the actual production 
of fibroblasts, rmght cause a significant 
reduction m the amount of exudate in the 
wound There would accordingly be less 
fibnn to be replaced by scar tissue and 
hence a smaller, less conspicuous scar 
Such a change would take place, not by 
reason of actual stimulation of heahng, but 
rather by a reduction m the amount of 
exudate which the heahng process must 
replace This h)Tpothesis is m agreement 
with the work of Fukase (4) and of Buhtz 
(1) These authors, although diffenng 
somewhat as to details, agreed that small 
doses of roentgen rays administered im- 
mediately after the mcision caused a de- 
crease m the amount of exudate m the 
wound as early as five hours after the 
exposure 

Another problem to be solved is the 
actual fimctional effect of x-rays upon the 
fibroblasts In doses which cause obvious 
growth changes m these cells the irradia- 
tion may be followed by the appearance of 
bizarre giant fibroblasts, abnormal cells 
which very probably are altered m their 
abihty to produce collagen Used m 
lower doses, which cause no histologic 
change detectable by ordinary means, 
x-rays may possibly create changes m the 
production of pre-coUagenous and collag- 
enous substance which affect matenally 
the tensile strength of the woimd Fur- 
ther studies, both tmctonal and chenucal, 
should be done m order to answer this 
question 


SUMMARY 

1 The effect of roentgen rays in doses 
of 10, 25, 150, 300, 350, and 700 r (half- 
value layer m Al, 3 5 mm ) on the heahng 
of skin masions was studied macroscopi- 
cally only m IS and macroscopically and 
microscopically m 122 white rats 

2 Although all wounds were exarmned 
dady, no consistent difference m the heal- 
ing time between irradiated and non-ir- 
radiated portions of the wound could be 
detected macroscopically 

3 Histologically, no true stimulative 
effect on the heahng — even with the lowest 
doses used — could be found 

4 Any shght difference in the heahng 
process m favor of the irradiated portion 
(small doses only) was considered to be due 
to a reduction m the amount of exudate, 
which m turn decreases the amount of 
fibrm to be replaced by scar tissue 

University of Wisconsin 
Medical School 
Madison, W^s 
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SXIMARIO 

Estudios del Efecto de los Rayos X sobre la Cicatnzacidn de las Hendas 
HE Alteraciones Histoldgicas en las Hendas Guineas en las Ratas 
despuis de la Irradiacidn Postoperatona con Dosis Muy Pequenas 

y Moderadas 


El efecto de los rayos X a dosis de 10, 
25, 150, 300, 350 y 700 r (capa de hemi- 
reducadn en alununio = 35 mm ) sobre 
la acatnzaadn de las masiones cutdneas 
fii6 estudiado macro y microscdpicamente 
en 122 ratas blancas 

Aimque todas las hendas fueron exarm- 
nadas a diano, no pudo distmgmrse macros- 
cdpicamente nmguna diferencia constante 
en el tiempo de acatnzacidn entre las 
puertas irradiadas y las no irradiadas 


Histoldgicamente, no pudo descubnrse 
mngtin verdadero efecto estimulante sobre 
la cicatnzacidn — m aun con las mlmmas 
dosis utihzadas 

Toda leve diferenaa en el proceso 
cicatnzante en pro de la porcidn irradiada 
(solamente con pequefias dosis) fu6 con- 
siderada como debida a dismmucidn en la 
cantidad de exudado, lo que a su vez hace 
bajar la cantidad de fibrma que debe ser 
reemplazada por tejido acatncial 





Effects of Continuous Radiation 
on Chick Embryos and Developing Chicks* 

I Growth Rate, Gonads, and Bone 

SHIELDS WARREN, M D , and FRANK J DKON, M D 
Boston, Mass 


T here is increasing demand for exact 
knowledge regarding the biological 
effects of continuous prolonged irradiation 
The use of radioactive isotopes in medical 
therapy and exposure to radioactive sub- 
stances m mdustry and scientific work 
(probably one of thegreatesthazards today) 
presuppose such a knowledge, which actu- 
ally IS fragmentary and ill-defined The 
following experiments were planned for the 
purpose of plottmg out the effects, on 
different tissues, of large and small doses 
of radiation m relation to time intervals of 
exposure, and to estabhsh the lethal thresh- 
old for cells of vanous types at different 
stages of development Since very httle 
work has been done with avian tissues, 
particularly in relation to the nucleated 
red blood cells, chicks were utilized 

SIATERIALS AND METHODS 

The agent chosen was the radioactive 
isotope P*^, and the subjects, chick em- 
bryos and growing chicks The source of 
radiation, the isotope P*- (combmed as 
KHjPO^ in an aqueous solution contaming 
from 1,000 to 2,000 mc/cc of solution), 
has a half-life of fourteen days which in- 
sures sustained radiation * P’^ eimts rela- 
tively soft beta rays, half of them bemg 
absorbed by 3 mm of tissue and aU of 
them by 8 mm of tissue The chick em- 
bryo was an ideal subject for msunng con- 
tmuous irradiation with measured amounts 
of radioactive material, smce this could 
be admmistered easily by mtra-yolk in- 
jections and there was no loss through 
excretion during mcubation All of our 


eggs were taken from the same flock of 
White Leghorns over a three-month penod 
Incubation was earned out under the usual 
conditions, 38 to 39° C , 70 to 80 per cent 
relative humidity The incubation penod 
varied from twenty to twenty-one dajrs 
To obtam an accurate and continuous 
picture of the radiation effects on the 
developmg chick we used several groups 
of incubated eggs and chicks at vanous 
stages of development, each group was 
given a different dose of P^^ The amount 
of radiation admimstered and the ages of 
the subject at injection and when killed 
are given m Table I Our expenments 
may be divided into three groups In the 
first group are the embryos given a smgle 
mjection A stenle solution of P®“, as 
KH2PO4, was mjected into the yolk from 
the fourth to the fourteenth day of mcuba- 
tion in amounts vaiyong from 47 5 to 
300 nc In the second group are the 
chicks from one to thirty-seven days old 
given a single subcutaneous mjection with 
approximately isotomc solutions of P®^, as 
KH2PO4, m amounts from 115 to 1,050 fic 
The thud group consists of those clu cks 
receivmg multiple mjections, the hunts of 
total dosage bemg 180 nc and 3,696 pc 
Chicks were kiUed by decapitation at 
intervals designed to give a contmuous 
picture of the radiation effects The 
lethal dosage for embryos and chicks 
varied with the age Hatchmg percent- 
ages for mjected eggs were as follows 
120 pc on fourth day of incubation, 15 
per cent , 100 pc on eighth day, 30 per cent, 
100 pc on fourteenth day, 50 per cent 


» This vrork was done under Government Contract N5-on-76 m the Laboratory of Pathology of the Harvard 
Cancer Commission Accepted for publication m May 1948 

used m this work was supplied by Oak Ridge National Laboratories Oak Ridge Tenn 
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Table II Tissxje Activitv 


No of 
Chick 

Amount of 

P” Injected 

Age at Injection 

Time Between In- 
jection and P” Tis- 
sue Activity Deter- 
mination 

Bone 

Liver 

Muscle 

376 

120 /ic 

4th day mcubation 

40 days 

1 79 

0 15 

0 159 

590 

200 /jc 

8th day incubation 

29 days 

18 36 

0 88 

0 84 

592 

200 /iC 

8th day mcubation 

29 days 

15 00 

0 77 

0 71 

617 

235 /j,c 

6 days after hatching 

14 days 

13 2 

0 64 

0 62 

611 

236 ac 

6 days after hatchmg 

61 days 

0 021 

0 0017 

0 0017 

612 

236 BC 

6 days after hatchmg 

51 days 

0 0208 

0 0023 

0 0025 

544 

300 lie 

19 days after hatchmg 

; 24 days 

0 2 

0 02 

0 016 

604 

760 ftc 

29 days after hatchmg 

24 days 

0 31 

0 026 

0 026 

608 

j 760 KC 

29 days after hatching 

26 days 

0 16 

0 014 

0 014 


This embryo mortahty was, however, not 
entirely due to radiation Injection of 
non-radioactive KHjPO^ m amounts equal 
to the radioactive doses used accormted for 
about half the mortahty Hatchabdity 
of non-irradiated eggs was 75 per cent 

Blood counts were made according to the 
method descnbed by Carl Olson, Jr (1) 
In this method the red blood cells and 
granulocytes are counted directly in a 
countmg chamber with the use of phloxme 
as a differential stain A differential white 
count IS made on a smear, and the lympho- 
cyte count is calculated This method is 
reasonably accurate m all mstances except 
m the calculation of the lymphocyte count 
when the granulocyte count is near zero 
and the differential count is nearly 100 
per cent lymphocytes Since these lym- 
phocyte values are subject to error, they are 
oimtted 

The most important and duect radiation 
effects were on bone marrow, penpheral 
blood, the lymphoid system, bone, carti- 
lage, and gonads The radiation effects 
and assoaated changes of these organs 
wiU be discussed more fully below 

So far as we know, only two papers have 
dealt with the effects of P’* irradiation on 
tissues A brief report of four autopsies 
of patients who received P®* m the treat- 
ment of leukenna is given by Lawrence, 
Scott, and Tuttle (3) Platt (4) examined 
the tissues from a sizeable senes of autop- 
sies of patients treated with P*® He 
descnbed changes m skm, esophagus, 


gastro-mtestinal tract, hver, kidneys, ure- 
ters, bladder, pancreas, heart, lungs, and 
skeletal muscles, attnbuted to radiation, 
which were not seen in our chicks There 
is a discrepancy between his observations 
and ours which cannot be explamed alto- 
gether by the difference m experimental 
conditions The range of dosage of radio- 
activity per umt weight used by us was 
about SIX times higher than the therapeutic 
dosage in Platt’s senes, but the intervals 
after irradiation at which our observations 
were made were much shorter 

OBSERVATIONS 

1 Location of P®® The first set of 
observations was made on the location 
and movement of P®® after mjections mto 
the mcubated eggs (2) It is suflSiaent 
here to note that 90 per cent of the P®* 
mjected mto the yolk of an egg on the 
fifth day of mcubation was taken up by 
the developing embryo and that at hatch- 
ing this was shown by autoradiograms 
(Fig 2) to be concentrated pnnapally m 
the bones 

The amounts of P®® retamed by the 
vanous tissues m chicks mjected both dur- 
mg mcubation and after hatchmg were 
traced by radioactive measurements (Ta- 
ble II) and by autoradiograms ® Excretory 
loss was not measured As m the embryo, 

’ The authors wish to express their appreciation to 
Mrs Kathryn Haley and Mr Russell Cowing of the 
New England Deaconess Hospital for invaluable tech- 
nical assistance m making autoradiograms and m 
measurement of radioactivity m chick tissue 
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Fig 1 Comparison of irradJated and non-irradiated 
twenty-three-day male chicks The adimnistration of 
120 jic to the smaller chick on the fourth day of 
incubation caused dwarfing and inhibited secondary sex 
charactenstics, as evidenced by hypoplasia of the comb 


the abihty of the bones to pick up the 
mjected phosphate 

Since the beta radiations of pene- 
trate only 8 mm of tissue, a large part of 
the lonizmg effect was spent m or near the 
bones The other tissues of the body, 
therefore, received relatively slight but 
fairly uniform irradiation only m the first 
few days after mjection 

2 Effect of Radmtion on Growth Radi- 
ation retarded growth of male and female 
birds ahke This inhibition did not affect 
one part more than another There was 
no gross deformity of structure, but the 
suppression of growth resulted m a imma- 
ture of the normal bird ^ This is illus- 


GROWTH OF NORMAL AND IRRADIATED CHICKS 



P®- was progressively concentrated m the 
bones Forty-eight hours after subcu- 
taneous mjection there was only shghtly 
greater deposition m bones than m other 
tissues, but two weeks later the concen- 
tration m bone was twenty times greater 
than that m the soft tissues In general, 
this concentration of retamed P®- m the 
bones of our chicks was higher than that 
which has been reported in rodents and 
man (4-6) Part of this difference may 
have been due to the rapid growth of our 
immature chicks, which would increase 


trated m Figure 1, where a male chick 
mjected with 120 juc on the fourth day of 
mcubation is compared twenty-three days 
after hatchmg with a normal male chick of 
the same age The effectiveness of radia- 
tion m retardmg growth depended on the 
age of the subject "While 200 mc was 
much more effecfave than 100 mc when 
given on the eighth day of incubation, 

* Certam secondary sex changes to be discussed later 
are contrary to this generalization These changes are 
probably not due primarily to radiation effects but 
secondarily to changes m the gonads caused by radi- 
ation 
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Fig 2 Autoradiogram of cluck femur at hatching The chick had been given 100 jic P’* on 
the fourteenth day of incubation Section is unstained The black zone in region of calcified 
bone shows presence of radioactivity Muscle and carriage show little or no radioactivity X33 


235 JUG given six days after hatching had 
httle more effect than 100 nc on the eighth 
day of incubation Growth curves for 
treated chicks are compared with normal 
curves on Graph I 

3 Effect of Radiation on Gonads In 
the chick, as well as m the chick embryo, 
the gonads of both sexes occupy approxi- 
mately the same anatomical position and 
are roughly equal m size Thus the com- 
parative sensitivity of ovary and testis 
to radiation from P®* could be easily deter- 
mmed We were able to compare the 
development of the gonads under normal 
and experimental conditions up to two 
months after hatchmg 

Because the effect of irradiation on the 
gonads, and more specifically on the germ 
cells, varied accordmg to the stage of 
development, it may be helpful to review 
bnefly the development of the chick go- 
nads They appear on the medial surface 
of the mesonephros In the undiffer- 
entiated stage they are made up of closely 
packed germ cells and undifferentiated 
epithehal cells (both of which are under- 
gomg mitosis) and are covered by a layer 
of cuboidal to columnar cells Distm- 
gmshmg charactenstics appear on the 
seventh day In the gonad destmed to 
become a testis, epithehal tubules con- 
tammg primitive germ cells develop m the 


medulla, while the cortex begms to 
atrophy Dunng the second week of 
embryomc hfe, the tubules are well formed, 
the ratio of spermatogemc to epithehal 
cells bemg about 1 to 5 or 10 Interstitial 
cells are first recognized on the mnth day 
The ovary is recogmzed on the seventh day 
by closely packed primitive ova under- 
gomg rmtosis and expandmg the cortex 
Stromal proliferation gradually isolates 
each omm In the five-day-old chick, iso- 
lated ova are scattered smgly m newly 
developed stroma, and most of them are 
surrounded by foUicular cells identical to 
and m some mstances contmuous with the 
surface epithehum From then on, the ova 
grow by mtraceUular accumulations, at 
two months of age, the largest are 500 ju m 
diameter This descnption apphes only 
to the left ovary, the nght having atro- 
phied durmg the latter half of mcubation 
Testis The primary effect of radiation 
is destruction of the germ cells with httle 
or no immediate change visible m the 
other elements Only after a period of 
several weeks of irradiation were the u- 
radiated testes noticeably smaller than 
normal At this time they showed re- 
tarded tubular development Because 
these somatic testicular changes were of 
almost equal degree regardless of amount of 
radiation, and persisted after sigmficant 
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Fig 3 Testis of normal eight day embryo Note tubule formation and numerous large germ cell 
nuelei 

Fig 4 Testis of mne-day embryo injected with 120 mc on fourth day of incubation Note absence 
of large germ cells and reduced number of tubules as compared rnth normal m Figure 3 The inter- 
stitial elements also appear more condensed than normal Figs 3 and 4 X600 

Fig 5 Testis of normal hatching chick Tubules are hned by regular columnar epithelium and 
contain many germ cells with large pale nuclei Note germ cell in mitosis near lower left comer 
Fig 6 Testis of hatching chick which received 100 jic on eighth day of incubation The only ap- 
parent abnormality is complete lack of germ cells m the tubules Compare with normal as seen in 
Figure 5 Figs 6 and 6 X300 


amounts of radiation remamed, it seemed 
possible they were secondary to loss of 
germ cells rather than the direct result 
of radiation mjury 

The amounts of injected mto em- 
bryos varied from 47 5 iic on the fifth day 
of mcubation to 300 nc on the fourteenth 
day Despite these wide variations, the 
testes of chicks at hatchmg all showed 
essentially the same changes (Fig 6) , 
germ cells were entmely destroyed while 


other elements were unharmed This im- 
phes a high degree of sensitivity of the 
germinal epithehmn Only the embryos 
injeeted very early in mcubation, the 
fourth day, showed, in addition to loss of 
germ cells, a shght decrease in tubule 
formation dunng mcubation (Fig 4) 

With lapse of time, testes of irradiated 
embryos showed more marked gross abnor- 
mahty In bmds which were moribund 
fourteen, sixteen, and eighteen days after 
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Fig 7 Testicular tubules from normal se\ en-week cluck. Tubules are lined by columnar epithe- 
bum and contain germ cells mth large nudei and dark cjdoplasm Interstitial tissue is composed 
of loosely arranged connective-tissue cells X600 

Fig 8 Testicular tubules from fifty-four-day chick given 100 /jc on eighth day of mcubation 
Germ cells are absent, tubules have small lumens, and lining cells are markedly vacuolated. Inter- 
stiUal tissue is shghtly more condensed than normal (Fig 7), and the nuclei are smaller X600 


injection of 200 pc on the fourteenth day of 
incubation, the only gross testicular ab- 
normahty was a shght diminution m size 
The histologic changes consisted of loss of 
gemunal epithehum and some tubular 
atrophy The testes were one-half normal 
diameter thuty-mne da^’^s after mjection 
of a four-day embryo with 120 pc The 
tubules were narrowed, and there was loss 
of spermatogemc cells, but the normal 
columnar epithehum and the basement 
membrane were unaltered The mter- 
stitial cells were also normal m structure 
The stroma appeared shghtly condensed, 
suggestmg atrophy The most adi’anced 
changes were noted from six to seven weeks 
after admimstermg 100 pc to eight-day 
embi^i-os (Fig S) the testes were one- 
third to one-half the normal diameter, 
the tubules were atrophic, the lumen small 
and void of spermatogemc cells, the 
columnar hnmg cells showed cj’toplasmic 
vacuoles of doubtful significance, the 
basement membrane was less distmct than 
normal , the stroma appeared shghtly con- 
densed, but the interstitial cells were 
normal m structme and distribution 


In the chicks mjected subcutaneous^ 
with P®' after hatching, the same destruc- 
tion of spermatogemc cells with smular 
minor changes m other testicular elements 
was seen Forty-eight hours after mjec- 
tion of 180 pc, the testes of a fom-day 
male chick had lost nearly all of the sper- 
matogemc cells, only a few 'degeneratmg 
forms were still nsible The tubular 
epithehum and mterstitial cells showed 
some hydropic change, and there was 
moderate mterstitial edema, changes char- 
actenstic of acute radiation reaction Ob- 
servations from foiu to fortj’^-eight days 
after injection revealed no edema or 
hydropic changes The loss of spermat- 
ogemc cells was constant and was the 
only testicular change apparent durmg the 
first week after mjection Several weeks 
later, atrophy of the testicle became appar- 
ent and the changes were the same as 
those seen m the irradiated embrjms ex- 
ammed a number of weeks after hatchmg 
In none of the male buds irradiated 
durmg mcubation did secondary’- sex char- 
acteristics develop durmg the sixty-day 
observation period At two weeks the 
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comb of a normal male chick distinguishes 
it from a female, and by four weeks the 
comb IS very promment At eight weeks 
the normal male and female comb, wattles, 
and body structure are distinct and char- 
actenstic These male birds irradiated 
durmg incubation had no large red combs 
or wattles, and then body structure was 
not defimtely male An early example 
of this change is seen in Figure 1 
D'lscusswn The pmmtive spermato- 
gemc cells of the testes of embryos and 
chicks of all ages were completely destroyed 
by all doses of radiation used in these pro- 
cedures, but significant primary radiation 
changes in the other testicular elements 
were not found even after the largest doses 
Since our smallest dose, 47 5 fiC on the fifth 
day of incubation, destroyed the spermat- 
ogemc cells, and 180 /nc on the fourth day 
caused no primary injury to the somatic 
testicular cells, it appears that the spermat- 
ogemc cells are at least five times as radio- 
sensitive as the somatic testicular cells 
Several weeks after the pnmary radia- 
tion destruction of the germ cells, re- 
tarded tubular development and testicular 
growth became evident These changes 
were of almost constant magmtude, regard- 
less of amount of radiation, and they per- 
sisted long after any significant amount of 



^ ^ ^ ?? .it * “i 







Fig 0 Section through cortex of ovary from 
normal fifteen-day embryo The cortex occupies 
approximately the upper half of the pictme and is 
filled with large germ cells with large, pale nuclei 
The surface is covered with several layers of small 
cuboidal epithelial cells The medulla is made up 
of rather uniform cells, closely packed X600 


radiation remamed These facts suggest 
that the later changes may be a secondary 
effect caused by loss of p rimi tive germ cells 
rather than by actual radiation injury to 
the remaming structures 

The absence of development of second- 
ary sex characteristics m the male birds 
irradiated dimng mcubation suggests either 
a decrease in or an abnormahty of the 
androgen secreted 

Ovary The germ cells of the ovary 
are extremely radiosensitive, as are those 
of the testis The other elements show 
only minimal changes, which may not be 
attributed to radiation The degree of 
injury, however, unlike that of the testis, 
is determmed by the amount of radiation 
and the age at which the ovar}'^ is ir- 
radiated In the testis the effect was the 
same at the tune of hatchmg whether 


47 5 or 300 txz were injected into embryos 
The ovaries, on the other hand, showed a 
defimte variation, mdicatmg that the 
older germ cells were distmctlymore resist- 
ant A dose of 47 5 ^c on the fifth day of 
mcubation destroyed all ova and caused 
a moderate ovanan atrophy at hatchmg 
tune sixteen days later In a four-day 
embryo 120 iic caused nearly complete 
destruction of ova mne days later (Fig 11) 
This damage was permanent Fifty-one 
days after hatchmg, the ovaries were 
atrophic, no ova could be found, only 
occasional clusters of foUicular epithehum 
bemg present The medulla was dmun- 
ished m size, but structurally normal On 
the other hand, 100 /ic on the fourteenth 
day of mcubation resulted m only a partial 
depletion of ova four days after mjection 
(Fig 10), one-third to one-fourth the 
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Fig 7 Testicular tubules from normal seven week chick Tubules are lined by columnar epithe- 
hum and contam germ cells with large nuclei and dark cytoplasm. Interstitial tissue is composed 
of loosely arranged connective-tissue cells X600 
Fig 8 Testicular tubules from fifty-four-day chick given 100 /ic on eighth day of incubation 
Germ cells are absent, tubules have smkll lumens, and Iming cells are markwlly vacuolated Inter- 
stitial tissue IS shghtly more condensed than nortnial (Fig 7) and the nuclei are smaller X600 


injection of 200 fic on the fourteenth day of 
incubation, the only gross testicular ab- 
nonnahty was a shght diminution m size 
The histologic changes consisted of loss of 
germmal epithehmn and some tubular 
atrophy The testes were one-half normal 
diameter thirty-mne days after mjection 
of a fom-day embryo with 120 pc The 
tubules were narrowed, and there was loss 
of spermatogemc cells, but the normal 
columnar epithehum and the basement 
membrane were unaltered The mter- 
stitial cells were also normal m structure 
The stroma appeared shghtly condensed, 
suggesting atrophy The most advanced 
changes were noted from six to seven weeks 
after admimstermg 100 pc to eight-day 
embryos (Fig 8) the testes were one- 
thud to one-half the normal diameter, 
the tubules were atrophic, the lumen small 
and void of spermatogemc cells, the 
columnar lining cells showed cytoplasmic 
vacuoles of doubtful significance , the 
basement membrane was less distmct than 
normal , the stroma appeared shghtly con- 
densed, but the mterstitial cells were 
normal m structiue and distribution 


In the chicks mjected subcutaneously 
with after hatching, the same destruc- 
tion of spermatogemc cells with similar 
mmor changes m other testicular elements 
was seen Forty-eight hours after mjec- 
tion of 180 pc, the testes of a foxu-day 
male chick had lost nearly all of the sper- 
matogemc cells, only a few degeneratmg 
forms were stiU visible The tubular 
epithehum and mterstitial cells showed 
some hydropic change, and there was 
moderate mterstitial edema, changes char- 
actenstic of acute radiation reaction Ob- 
servations from four to forty-eight days 
after mjection revealed no edema or 
hydropic changes The loss of spermat- 
ogemc cells was constant and was the 
only tesbcular change apparent durmg the 
first week after injection Several weeks 
later, atrophy of the testicle became appar- 
ent and the changes were the same as 
those seen m the irradiated embryos ex- 
amined a number of weeks after hatchmg 
In none of the male buds irradiated 
during mcubation did secondary sex char- 
actenstics develop durmg the sixty-day 
observation penod At two weeks the 
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Figs 14-15 Portion of ovarian cortex with numerous ova from normal fifteen-day cluck is shown in 
Figure 14 Figure 16 shows ovary of monbund fifteen day chick given 200 fic on fourteenth day of 
incubation Note thin cortex of latter, occupymg only about one-fourth of the field and containing a single 
ovum X600 


tion Three days after injection, one-half 
to two-thirds of the cortical germinal cells 
were destroyed and mitotic activity was 
reduced, with resultant thinmng of the 
cortex There was as yet httle apparent 
change m the medulla Ovanes of these 
embryos exaimned ten and twelve days af- 
ter mjection were small and had cortices 
contaimng about one-third the normal 
number of germmal cells The meduUae 
were correspondmgly small but histologi- 
cally negative These birds died from se- 
vere anemia within fifteen days after hatch- 
mg The ovanes at death contamed an 
estimated one-tenth to one-twentieth of 
the normal number of ova with httle 
mitotic actimty m the gemunal epithelium 
The meduUae were markedly hypoplastic 
Such an irradiated ovary and a normal one 
are compared in Figs 14 and 15 


Repeated subcutaneous mjections of P®“ 
m birds after hatchmg had a destructive 
effect on young ova and an inhibitory effect 
on maturmg ova proportionate to the 
amoimt of given, but radiation heavy 
enough to cause fatal anerma did not de- 
stroy all ova The early effect of such 
mjection on young ova was clearly seen in 
a chick one day old mjected with 170 nc 
P®’^ and kill ed twenty-four hours later 
(Fig 13) The cortex had lost approxi- 
mately one-half to two-thirds of its primi- 
tive germ and epithelial cells and was in 
some places collapsed and m others edema- 
tous The remammg ova and epithehal 
cells varied in degree of hydropic change, 
pyknosis of nuclei, and irregularity of 
cellular outlme The medulla was not 
obviously affected by this twenty-four- 
hour exposure From observation on birds 
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living several weeks following irradiation, 
it was seen that some of these spared ova 
would grow but would be smaller than 
normal The meduUae were retarded in 
proportion to the injury to the ova The 
effect m the older birds was to inhibit 
growth of large ova and destroy at least 
part of the very young ova In no case 
did we see the cellular response to free 
Iipoid which one would expect if the more 
mature ova with much stored hpoid were 
destroyed 

Discussion In the ovary the primitive 
ovum was the most radiosensitive element 
However, the age of the ova was an impor- 
tant factor m detenmmng response to 
radiation All injections of during 
the first eight days of incubation, the 
smallest bemg 47 5 tic, destroyed the o\ i 
All mjections made on and after the four- 
teenth day of mcubation, in spite of dcli\ - 
enng more radiation to the ovarj than the 
earher mjections, failed to destroy all o\ a 
For example, 200 juc on the fourteenth 
day of mcubation dehvered, durmg the 
remamder of mcubation, approximatelv 
twice as much radiation as came from 47 5 
mc given on the fifth day of incubation, 
vet the larger dose failed to destroy all the 
ova as the smaller dose had Another 
example was seen m chicks injected with 
fatal and near-fatal amounts of after 
hatchmg Only partial destruction of the 
most immature ova and temporary inhibi- 
tion of the developmg ova occurred m these 
older bnds, in contrast to the complete 
destruction of all ova m the embryos m- 
jected early m mcubation with much less 
than lethal doses This would suggest that, 
as the chick ovum matures and takes on 
increased intercellular matenal, it becomes 
more resistant to irradiation 

No cytologic changes were observed 
that would suggest direct radiation injury 
of the stromal cells A week or so after 
the radiation mjury to the ova, the re- 
mamder of the ovary was hypoplastic but 
histologically showed no evidence of radia- 
tion injury The extent of this hypoplasia 
was proportional to the degree of injury 
to the ova and remamed after the sigmfi- 


Tadle in Average LEVonis and WErcrtTS of 
Tibias from Control and Irradiated Chicks 
Eight Weeks Old 
(See rig 10) 



Weight 
(gm ) 

Length 
(cm ) 

Control 

2 96 

8 9 

235 fiC 6 days after hatching 

2 5 

8 1 

7C0 29 days after hatching 

2 3S 

8 0 

100 rc on fourteenth day of in- 
cubation 

2 06 

7 9 

100 RC on fourteenth da> of in- 
cubation plus 1,050 rc 37da>s 
after hatching 

1 75 

7 6 

cant irradiation had i 

ceased 

On the 


basis of these obseri'-ations, it seemed pos- 
sible that the ovanan hypoplasia which 
appeared some time after irradiation was de- 
pendent upon the changes m the ova and 
was not a direct result of radiation injury 
The female chicks irradiated durmg 
mcubation did not show the lack of second- 
arj' sex charactenstics seen m the male 
birds However, such a change would 
be more difficult to detect m females, 
smee a castrate bird m its lack of secondary 
sex charactenstics resembles a female 
much more closely than a male 
The atrophy of the nght ovary, which 
takes place dunng the latter part of mcu- 
bation, did not resemble the atrophy fol- 
lowing irradiation m that the latter showed 
pnmar> early mjury of the ova followed 
later by stromal atrophy, while the 
naturally occumng atrophy mvolved all 
ovanan elements simultaneously 
U Effect of Radiation on Bone The 
bone of developmg embryos and chicks 
received heavier and more prolonged ir- 
radiation than did other tissue P®® in- 
jected mto the yolks of eggs early m mcu- 
bation was relatively uniformly distnbuted 
throughout the embryo until after the 
nmth day of mcubation, when calcified 
bone first forms From then on, the P’^ 
concentrated m the bone Withm the 
vanous parts of any given bone there was 
a significant difference m mtensity of 
radiation Concentration of P^° was di- 
rectly proportional to the degree of cala- 
fication as evidenced by severe marrow 
injury m well calcified parts of bone and 
relatively httle mjury m the cartilagmous 
parts 
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Fig 16 Left tibias from 7-week chicks grouped as follows 1 Controls 2 236 nc six days after hatching 

3 760 nc twenty-eight days after hatching 4 100 ftc on eighth day of incubation 6 100 mc on eighth 

day of incubation plus 1 050 mc twentj -nine days after hatching 

In spite of marked radiation effects, the bones maintain a normal shape, with no bowing or epiphyseal 
deformities The pale color of bones m Group 5 is due to complete destruction of marrow and severe anemia 
(Length and weights given m Table III ) 


Gross exammation showed the bones of 
embryos and chicks receivmg radiation 
to be shorter and hghter than normal 
(Table III) The bones irradiated dunng 
mcubation were much thinner and hghter 
than those irradiated later in life In 
birds receivmg suffiaent irradiation to 
produce destruction of the marrow ele- 
ments, the bones appeared pale white and 
almost translucent rather than normal 
gray-brown and opaque There were no 
deformities, and the dwarfed bones re- 
tained normal proportion and structure 
(Fig 16) 

The ends of the tibia and femur makmg 
up the knee jomt were used m the nucro- 
scopic observations of radiation mjunes to 
the bones because they could be easily 
cut and blocked to give comparable sec- 
tions and because these bones contmued 
to grow throughout our period of observa- 
tion 

The radiation effects on developing bones 
were essentially the same whether the 
mjection was mto embryos or chicks The 
rapidly dividmg cartilage cells m the 
prohferatmg zone and epiphysis were the 
most radiosensitive The effect on osteo- 
blasts and osteoclasts was not obnous 
from cytologic studies, although there was 
some retardation of bone formation as eAi- 
denced by the thin cortical bone and re- 
duced number of bony lamellae, which were 


nevertheless somewhat larger than normal 
Effects of various amounts of radiation 
on the bone development in embryos will be 
discussed first The smallest dose used 
m studies of bone was 100 nc, njected on 
the fourteenth day of mcubation Effects 
were 5nsible in both cartilage and bone 
four days later The outstandmg reaction 
was seen m the zone of prohferatmg carti- 
lage Chondrocytes were clearly mjured 
Mitoses were about 25 per cent of normal 
and the cells were elongate and irregular m 
shape Changes m the bone were less 
stnkmg and might be considered equivocal 
The penosteal osteoblasts appeared smaller 
and less active than normal, and the corti- 
cal bone of the shaft was shghtly thmned 
Three days later, seven days after mjection, 
the suppression of rmtotic division and the 
abnormahties in shape of the mjured 
chondrocytes were more marked (Chon- 
drocytes were fewer m number, swollen, 
mdistmct, and uregularly distributed As 
a result, the zone of proliferation was thm 
and the lacunae of the epiphysis were en- 
larged This stage of injury and the 
normal appearance may be compared m 
Figures 17 and 18 At this time the 
differences m size between normal and 
irradiated bones began to be apparent, 
suggestmg an alteration m osteoblastic 
and osteoclastic acti5nty This same proc- 
ess contmued, and three days later, ten 
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Figs 19-20 Lower end of femur of fifteen-day cluck given 200 /ic on eighth day of mcubation (Fig 19) 
compared with normal of same age (Fig 20) The irradiated specimen is small and shows a very narrow 
zone of proliferating cartilage adjacent to the epiphyseal hne Nearly all of thewesicular cartilage beyond 
the prohferating zone has been resorbed and replaced by only a few bony trabeculae m the zone of provisional 
calcification The cortex of the irradiated shaft is very thin and the marrow cavity is devoid of blood-form- 
mg cells X 12 


the epiphysis were irregular in size, shape, 
and istnbution Some of the cells were 
swollen and stamed poorly, and the cell 
boundaries were not visible as m the nor- 
mal They showed httle, if any, mitotic 
activity, and many of the lacunae were 
enlarged These abnormalities were more 
marked m the zone of prohferatmg carti- 
lage which, nevertheless, was normal or 
only shghtly decreased in thickness There 
was less osteoblastic and osteoclastic ac- 
tivity m the shaft, resultmg m fewer bony 
trabeculae m the center of the 'shaft and 
slight tlimmng of the cortex mth a de- 
creased number of lamellae, which appeared 
somewhat thicker than normal In the 
moribund fifteen-day-old clucks the epi- 


physeal cartilage cells were irregularly 
placed, they showed httle rmtotic activity, 
and mtercellular hyahn was markedly 
dimimshed The zone of prohferatmg 
cartilage was one-third to one-half normal 
width and showed no rmtotic activity 
The cartilage resorption from the shaft 
had exceeded the lumted cartilage pro- 
liferation and extended to the hnuts of the 
zone of proliferation Osteoblastic and 
osteoclastic acti\nty m the shaft was 
markedly reduced and the cortical bone 
was thin A section through the lower 
end of the femur of one of these moribund 
bu-ds is compared with a normal of the 
same age m Figures 19 and 20 
The changes in bone development caused 
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by injection of P®- into young chicks de- 
pended upon the size of the dose of radia- 
tion and the age of the duck at time of 
mjection The mjur)^ to the cells, how- 
ever, followed the same pattern described 
m the irradiated embryos Shght early 
changes were seen m a bird mjected sub- 
cutaneously with 235 pc when six days old 
and kdled two weeks later T^e epi- 
physeal cartilage showed reduced mitotic 
actiinty but was otherwise negative The 
zone of prohferatmg cartilage was two- 
thirds normal width and showed a reduced 
number of nutoses The amount of un- 
resorbed cartilage was normal, which m- 
dicated that, considermg the apparently 
reduced rate of cartilage proliferation, the 
resportion must also be slowed The 
pro^^slonal calcification also appeared to 
be laggmg shghtly FmaU}^, the cortex 
of the shaft of the long bone was shghtly 
thmner than normal and osteoblastic and 
osteodastic actiinty was somewhat de- 
creased A more advanced stage of this 
process was seen m a dnck given 300 pc 
on the twenty-umth da}’’ and killed on the 
fort)'-third day The epiphyseal cartilage 
had recovered and was negative The 
zone of prohferatmg cartilage was slightly 
narrowed and still showed some reduction 
m mitotic activit)’ The cartilage beyond 
the prohferatmg zone had been resorbed 
almost completd}’’ because of greater m- 
hibition of cartilage growth than resorp- 
tion There was accompanjmg provi- 
sional calcification much closer to the epi- 
physeal hne than m the control Decreased 
osteoblastic and osteodastic activity were 
endent m the thmned cortex Fatal 
courses of P*-, 1,118 pc and 3,696 pc, 
given to young chicks produced severe 
damage to the chondroc 3 ’tes In the pro- 
hferatmg zone of epiphyseal cartilage, 
which was only one-thud to one-half 
normal thickness, the few remammg cells 
were swollen and pale, Ijmg m the hyahne 
matrix with no vestige of normal columnar 
pattern All cartilage beyond this narrow 
mactive prohferatmg zone had been re- 
sorbed, and a rather smooth, ossified hne 
marked the edge of the proliferating car- 


tilage Osteoblastic and osteodastic ac- 
ti’vnt}’’ had ceased completely The cortex 
of the shaft was thmner than normal, and 
the lamellae were fewer but somewhat 
thicker than normal 

Disciisswii The concentration of P^- 
m calcified bone produced more prolonged 
and mtense radiation m the skeleton than 
m soft tissues The result was an obnous 
retardation m growth without, however, 
any distortion of the gross appearance of 
the bone The buds that sumi ed heav}*^ 
doses were found weeks later to have bones 
of normal histologic structure, although 
they were dwarfed The effects were es- 
sentially the same m embr}’os and growmg 
chicks The cartilagmous epiphi’sis and 
espeaally the zone of prohferatmg cartilage 
were most sensitive to radiation, while 
osteoblasts and osteodasts were relativdy 
resistant 

The earhest histologic effects of radia- 
tion, which appeared -withm a few days, 
were the cessation of nutotic actinty and 
irregular sweUmg, vacuolation, and granu- 
larity of the chondrocjhes As the radia- 
tion contmued, there was a decrease m 
mtercellular hyahn of the cartilage, an 
irregularity m distnbution of the cartilage 
cells of the epiphysis, and a narrowmg of 
the zone of prohferatmg cartilage, -with 
swelhng and degeneration of the cells 

The processes of cartilagmous resorption 
in the shaft and accompanjnng pronsional 
calcrficabon were not as completdy m- 
hibited by radiation as was the prohferative 
process Thus, after a prolonged period of 
irradiation, aU the vesicular cartilage was 
resorbed and a strip of provisional calci- 
fication was laid do-wn along the thin and 
mactive zone of epiphyseal cartilage 

The bone formation m the sh^t was 
also retarded, as endenced by the thin 
cortical bone made up of a reduced num- 
ber of bony lamellae which tended to be 
larger than normal This change m cor- 
tical bone suggests a reduction m osteo- 
blastic and osteoclastic actinty which 
normally is responsible for the defimtive 
modehng of the bone structure 

This mjury was reversible even when 
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extreme and, after the activity of the re- 
tamed decreased to a point of insignifi- 
cance, cartdagmous prohferation was re- 
sumed and the rest of the bony architecture 
returned to normal Growth proceeded 
apparently unimpaired from then on, for 
m chicks several weeks after the penod of 
heavy radiation the bones were aU but m- 
distmguishable histologically from normal 

SUMMARY 

Chick embryos and young chicks were 
exposed to contmuous radiation by m- 
jections of P®“ The concentrated 
largely m the bones of the embryos and 
chicks The radiation caused an over-all 
growth retardation, resultmg m small but 
well proportioned birds 

Both testes and ovaries were found to be 
among the most radiosensitive organs and 
were the least able to recover from mjury 
The primitive sex cells m either gonad were 
the most sensitive element The sperma- 
togemc cells of the testis remamed ex- 
tremely radiosensitive throughout their 
development, while the ova became more 
radioresistant as they matured The so- 
matic cells of the gonads were much more 
radioresistant than the sex cells, but then- 


rate of growth was inhibited following m- 
jury to the sex cells 

Bone growth was retarded by radiation 
The cartilage cells of the epiphysis were 
much more radiosensitive than the osteo- 
blasts and osteoclasts After radiation 
ceased, the bones regamed a normal his- 
tologic structure but remamed dwarfed 

Note The authors are indebted to Dr Olive 
Gates for invaluable assistance in the preparation 
of this work 

26 Shattuck Street 
Boston 16, Mass 
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SUMARIO 

Efectos de la Irradiacidn Contmua sobre los Embnones de Polio y los Polios en Vfas de DesarroUo 
I Velocidad del Crecimiento, Gonados y Hueso 


Embnones de poUo y poUuelos fueron 
expuestos a la irradiacidn contmua por 
myecciones de El se concentrd 
en gran parte en los huesos de los em- 
bnones y polios La irradiacidn acarreb 
un retardo general del desarrollo, dando 
por resultado aves pequenas, pero bien 
proporcionadas 

Tanto los testiculos como los ovanos 
figuraron entre los brganos mds radio- 
sensibles, mostrdndose como los menos 
capaces de reponerse de las lesiones Las 
pnrmtivas cblulas sexuales de tmo o otro 
gonado constituyeron el elemento mds 
susceptible Las cdlulas espermatbgenas 
del testiculo contmuaron siendo suma- 


mente radiosensibles durante todo su 
desarrollo, en tanto que los huevos se 
volvieron mds radiorresistentes a medida 
que maduraban Las cdlulas somdticas 
de los gonados fueron mucho mds radio- 
rreststentes que las sexuales, pero una vez 
lesionadas las filtimas se inhibfa la velo- 
cidad del desarrollo de las pnmeras 

Los osteogema fud retardada por la 
irradiacibn Las cdlulas cartilagmosas de 
la epifisis mostrdronse mucho mds radio- 
sensibles que los osteoblastos o los osteo- 
clastos Despuds de cesar la irradiacibn, 
los huesos recobraron su histologfa normal, 
pero permanecieron empequefiecidos 




Radiation Protec±Lon 


The matter of radiation protection for 
his patient and himself has long been of m- 
timate concern to the radiologist Almost 
from the first use of x-rays, and gamma 
rays from radium, there has been a certam 
degree of awareness of their potential dan- 
ger if used carelessly, but it was not until 
about 1920 that serious numbers of radia- 
tion “bums” began to be evident This 
comaded with the mtroducbon of the 
Coohdge type of tube with its higher out- 
put and greatly expanded field of apphca- 
tion, with consequent recogmtion of the 
need for even greater care in protection 
In 1928 the first set of radiation protec- 
tion rules or recommendations was adopted 
on an mteraational basis by the Second 
Congress of Radiology m Stockholm In 
these rules agreement was reached on 
some of the broader factors mvolved, but 
smce ready agreement on details was not 
attainable, these were left for future amph- 
fication by mdividual coimtnes It is of m- 
terest to note how httle these 1928 rules 
have required alteration other than to cope 
with our rapidly extendmg horizon of 
available x-ray energies 

In 1929, an effort to amphfy and extend 
the recommendations of the International 
Commission, suitable to the radiological 
needs of this country, was undertaken 
Upon the recommendation of the Inter- 
national Commission on X-ray and Radium 
Protection, the Advisory Committee on 
X-ray and Radium Protection was formed 
by the Bureau of Standards and composed 
of representatives of the Radiological So- 
ciety of North America, the American 
Roentgen Ray Society, the National Re- 
search Council, the American Medical 
Assoaation, and x-ray and radium manu- 
facturers This group formulated the weU 
known Handbooks on X-ray Protection m 


1930 and 1935 and Radium Protection m 
1938 These served as the major bases for 
later codes on mdustnal x-ray and ra- 
dium protection and for the operation of 
the Manhattan District m its early days 
Need for revision of Handbook 20 on 
X-ray Protection was felt some years ago, 
but the war mterfered with the work 
When this revision was finally undertaken 
m 1947, it was reahzed that the problem of 
radiation protection had been so broadly 
expanded by the advent of atormc energy 
as to necessitate an enlargement and re- 
organization of the onginal committee 
The sponsorship was enlarged to mclude 
representation of the Atormc Energy Com- 
tmssion and United States Pubhc Health 
Service, and the name was changed to 
National Committee on Radiation Protec- 
tion It now compnses eight subcommit- 
tees to deal with the following subjects 
perrmssible external exposure, permissible 
mternal exposure , x-rays up to two miUion 
volts, gamma rays and electrons above 
two milhon volts, protons, neutrons and 
heavy particles, handhng of radioactive 
isotopes, radiation mstrumentation and 
measurement, waste disposal and decon- 
tammation In addition to representa- 
tives from the parent orgamzations, the 
Committee has mcluded m its membership 
outstanding authorities throughout the 
country on all phases of radiation protec- 
tion It IS doubtful if a more experienced 
body of protection experts could be found 
The first of the new reports prepared by 
this Committee will be Handbook 41 on 
Medical X~ray Protection Up to Two 
Million Volts ^ This will be a complete re- 
vision of the earher handbook One of the 


This Handbook can be obtained from the Super- 
intendent of Documents Government Printing Office, 
at a cost of $0 16 per copy 
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major changes consists m a more detailed 
presentation of protective bamer require- 
ments In the mtemational recommenda- 
tions and previous handbooks a smgle table 
of lead thicknesses was given These ap- 
phed only to direct beam shielding at one 
meter from the tube under average operat- 
ing conditions Literal use of these figures 
often resulted m over-protecbon (particu- 
larly for scattered radiation) and excessive 
installation costs The new recommenda- 
tions take into consideration such factors 
as distance, tube output, scattered or duect 
radiation, different kmds of protective ma- 
terials, etc It should now be possible to 
design shielded instaUabons affording ade- 
quate protecbon with substanbal savmgs 
m cost 


Other handbooks on The Safe Handling 
of Radioactive Isotopes, Permissible Expo- 
sure of the Body to External Radiations, and 
Radiological Instrumentation are now near- 
mg complebon and announcements of their 
release wiU be made later 

The needs, mterests, and assistance of 
the radiological orgamzabons of the coun- 
try have been essenbal m the preparabon 
of these recommendabons Their con- 
tinued help in the form of comments and 
suggesbons is requued m order that future 
handbooks may conbnue to serve theradio- 
logical profession m providmg up-to-date 
data and methods in the field of radiabon 
protecbon 

Lauriston S Taylor 
Bethesda, Md 





ANNOUNCEMENTS AND BOOK REVIEWS 


SIXTH INTERN mONAL CONGRESS OF 
RADIOLOGY 

As announced m the March issue of Radiology, 
the Sixth International Congress of RadiologY -utU 
be held in London from Jul} 23 to Julj 30, 1950, 
under the presidency of Dr Ralston Paterson, of 
Manchester The headquarters of the Congress wdl 
be at the Central Hall, Westminster, which will also 
house an extensive Saentific Exhibit The Techni- 
cal Exhibit of apparatus iviU be located in the Halls 
of the Ro^ al Horticultural Scxaetv nearb;^ 

The subjects chosen for the main scientific meet- 
ings are 

1 General Congress SctenUfic Aleehngs 

(tt) Rachological Achievement, 1937-50 
(6) Mass Radioing}' of the Chest 

(c) Supervoltage Rachotherapy 

(d) Radiation Hazards 

2 Diagnosis Section Symposia 

(a) Skeletal Changes m Blood Diseases 

(b) Racholog}' of the Small Intestme 

(c) Arthrography 

(d) Angiocardiography 

3 Therapy Section Symposia 

(a) Alethod of Presentation of Results of 

Treatment 

(b) Radioactive Isotopes 

(c) Cancer of the Lai^x 

(d) Cancer of the Breast 

4 Biology Section Symposia 

(a) Radiation Histolog} 

(&) Radiation Chemistry 
(c) Radiation Genetics 

(J) Mode of Action of lonizmg Radiations 

5 physics Section Symposia 

(a) Acceleration of Partides and the Genera- 

tion of lomzmg Radiations 

(b) Radiological Units 

(c) Radiotherapeutic Physics 

(d) Production and Physical Properbes of 

Radioisotopes 

Selected speakers niU be mvited to contribute the 
major portion of these symposia. Other sessions 
wfll be devoted to the reading of papers proffered by 
authors on their own topics 

A v'aried and mterestmg soaal program is bemg 
arranged for members of the Congress, and speaal 
attenfaon is being paid to the entertainment of 
Associates accompanjnng Members 
Diirmg the neek preceding and the two weeks 
following the Congress, demonstrations wdl take 
place m the radiological departments of a number 
of London hospitals Planned tours to centers of 
interest in Great Bntam and Ireland are bemg 
arranged to follow the Congress they wdl mclude 


excursions to the neighbonng countryside by coach, 
visits to buildmgs of historical mterest, demonstra- 
bons at hospitals, and a full social program 

Those wishing to attend the Congress as Full 
Members (£7 7s Od ) or as Junior iMembers (under 
thirty y ears of age on Jan 1, 1950 — £4 45 Od ) must 
be members of a radiological soaety , or sponsored 
by a radiological society Ladies and chddren ac- 
companying Members can be registered as Associ- 
ate Members (£3 3s Od ) Associate ilembership 
IS also open to members of the technical staffs of 
radiological departments and laboratories, or of the 
\-ray' industry A late fee wiU be charged to those 
registermg after 4.pnl 1, 1950 

Members of the Congress may make them travel 
and hotel reserv ations through any office of Messrs 
Thomas Cook R Son, Ltd (or them associated com- 
pany', the Cie Internationale des Wagonslits), who 
hav'e been appointed the official trav'd agents for the 
Congress 

It IS planned shortly to issue a detaded pro- 
gram with registrabon forms to the members of 
radiological soaebes All communications in con- 
nection with the Congress should be addressed to the 
Secretary-General at 45 Lmcoln’s Inn Fields, London, 
WC2 

Note It has just been learned that H R H the 
Prmcess Elizabeth hopes to open the Congress 

AMERICAN BOARD OF RADIOLOGY 

INSPECTION OF TRAINING FACILITIES 

Smce the formation of the Amencan Board of 
Radiology m 1934, its members and sponsors have 
realized that the standards of its exammabon could 
not be raised higher than the standards of traimng 
m radiology Frtor to 1941 there was a marked 
pauaty of available residencies, and durmg those 
y ears the primary effort was devoted to encouragmg 
insbtubons to maugurate residency framing In 
September 1941, the Amencan Board of Radiology 
ruled that after Jan 1, 1945, no candidate would be 
admitted to exammabon who had not completed 
three years of residency framing m an approved 
department of radiology Unfortunately', on Dec 
7, 1941, we were preapitated into World War II and 
our plans made only tluee months earher went up in 
smoke 

Immediately after the war was over, our Board, 
along with all specialty boards, realized that there 
would be many young men retummg from service 
demanding residency trammg, and m order to 
accommodate these y oung men, we entered mto an 
agreement with the Counal on Medical Educabon 
and Hospitals of the Amencan Medical Assoaabon 
to make a cursory inspection of the apphcations sub- 
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nutted by any department of radiology and to give 
temporarv approval for residency tranimg imtil such 
time as the Board and the Council could review these 
programs 

The time has now come when we consider this 
emergency to be over and we must put our house m 
order by raismg the standards of brammg m radi- 
ology There are many of the older mstitutions 
which have been approved for a great many years 
whose personnel m the department of radiology has 
changed considerably Therefore, it has now been 
deemed wise by the Board to review all our residency 
programs, mcludmg those already approved, both 
permanently and temporarily, as well as those apply- 
mg for approval 

The Council on Medical Education and Hospitals 
of the A M A has done an outstandmg job m mspect- 
mg and evaluatmg the residency programs m all 
speaalties and has co operated harmoniously with 
the Boards We therefore have no desue or inten- 
tion of mterfermg with this fine work, but it has 
been decided, with the full*approval of the Counal, 
that the Board of Radiology will conduct its own 
inspection of all its residency programs It is not 
our plan, however, to repeat this survey for many 
years, if at all , 

Between forty and fifty outstandmg radiologists 
with teachmg experience have been mvited to assist 
m makmg the mspection Each department of 
radiology oSenng trauung m radiology, which is 
either already approved or seeking approval, will be 
visited by one of these men 

This program will require several months to com- 
plete and it IS therefore hoped that those depart- 
ments of radiolog}’' seekmg mitial approval wiU be 
patient with us until it is completed 

B R Kirklin, M D , Secretary' 


PENNSYLVANIA RADIOLOGICAL SOCIETY 

The following is the program of the Thuty-fourth 
Annual Meeting of the Pennsylvama Radiological 
Soaety, at Bedford Springs Hotel, Bedford, Penna 

Friday^ May 20 
9 00 Address of Welcome 

9 15 Fihn-Reading Session, George W Chamber- 
lin, M D , Readmg, Chairman 
11 00 Use of H\aluromdase in Subcutaneous 
Urography, John W Hurst, M D , 
Altoona 

11 20 Cjstitis Pneumatosa, Joseph T Danzer, 
M D , Oil Citj' 

1 1 50 Mucoceles of the Pronto etlimoidal Sinuses, 

Russell Vhgh, III D , Philadelphia 

12 10 Roentgen Demonstration of Complications 

of IMastoid Disease, Barton R Young, 
i\I D , Philadelphia 

2 00 Roentgen Therapj in Non-Malignant Gyne- 
cologic Conditions, Theodore P Eber- 
liard M D , Philadelphia 


2 25 A Type of Irradiation Effect m Metastasis 
to Cervical Lymph Nodes, Mary Helen 
Cameron, M D , and Andrew J Donnelly, 
M D , Philadelphia 

2 50 Treatment of Cereal Metastases, S Gor- 

don Castighano, MD , Philadelphia 

3 15 Long Survival m Mahgnant Lymphoma, 

Edwm J Euphrat, M D , Pittsburgh 

4 00 Fibrous Dysplasia of Bone, S P Perry, 

M D , Sayre 

4 30 Busmess Meetmg 
Saturday, May 21 

9 00 Film-Readmg Session, Paul C Swenson, 
M D , Philadelphia, Chairman 
11 00 Anatomy of the Tracheobronchial Tree, 
Gerald D Dodd, M D , Philaddphia 

11 20 Experience with Cardiac Catheterization, 

Angiocardiography, and Thoraac Aortog- 
raphy, J Stauffer Lehman, M D , Phila- 
delphia 

12 00 Busmess Meetmg 

2 00 Lesions m the Upper Thud of the Stomach, 
J H Hams, M D , Harrisburg 

2 30 Primary Tuberculosis, John Caffey, M D , 
New York, N Y 

ATLANTA RADIOLOGICAL SOCIETY 

On March 11, 1949, at a called meetmg of the 
radiologists of Atlanta, Georgia, the Atlanta Radi- 
ological Society was organized Meetmgs of the 
new society will be held on the second Friday eve- 
nmg of each month except dimng the three summer 
months The officers are President, Dr J J 
Clark, Vice-President, Dr Charles A Pnviteri, 
Secretary-Treasurer, Dr W W Bryan, 490 Peach- 
tree St , N E , Atlanta 

COMMONWEALTH LECTURES 
LOUISVILLE, KENTUCKY 

Dr MemU C Sosman, as Commonwealth Visiting 
Professor of Radiology, dehvered a senes of lectures 
at the Louisville General Hospital, April 4-8 His 
subjects were Radiology of the SkuU, Roentgen- 
ology- m the Diagnosis of Heart Disease , Roent- 
genology m the Study of the Gallbladder, The 
Gastro-Intestmal Tract as Seen by the Roentgen- 
ologist, Some Observations on Cushmg’s Disease 
On April 8, at a jomt dmner meetmg of the Louisville 
Medico Chuurgical Soaety and the LouisviUe Radi- 
ological Society, Dr Sosman spoke on "The His- 
torical Development of Our Knowledge of Pituitary 
Tumors ” 

ST LOUIS SOCIETY OF RADIOLOGISTS 

At a recent meeting of the St Louis Soaety of 
Radiologists, Dr Don C Weir was elected Presi- 
dent and Dr Charles J Nolan, 737 University Club 
, St Louis 3, hlo , Secretar\ -Treasurer > 
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VIRme CONGRES 

DES MEDECINS ELECTRO-RADIOLOGISTES 
DE LANGUE FRANCAISE 

The Seventh Congress of the French Speaking 
Electro Radiologists will be held at the Faculte de 
Mfsiecme, Pans, October 10 to 15, 1949 Professor 
Paul Lamarque of Alontpellier is President of the 
Congress Other ofRcers are Professor Maisin of 
Louvain, Belgium, Dr Danaux of Pans, and Dr 
Proux of Pans 

TWENTY-FIVE YEARS OF RADIOTHERAPY 
BELLEVUE HOSPITAL, NEW YORK 

The twenty-fifth anniversary of the establishment 
of the Radiation Therapy Department of Bellevue 
HosjJital, under the direcbon of Dr Ira I Kaplan, 
was marked by a speaal clinical gathenng of the 
department’s alumni, on March 24, 1949, with lec- 
tures by Dr Bradley L Coley, on “Bone Tumors — 
A Field Requiring Co operation Betiveen the Radi- 
ologist and the Surgeon, ’ Dr Douglas A Quick, on 
‘ ‘Advances in Radiation Therapy m the PastTwentj - 
Five Years,” and Dr I C Rubin, on “Twenty-Five 
Years Experience with Irradiation Treatment for 
Stenhty Associated with Habitually Delayed 
Penods ” Luncheon was followed by a clmical 
demonstration of the work of the department, and 
the celebration concluded with a testimonial dinner 
to Dr Kaplan 

BROOKHAVEN NATIONAL LABORATORY 
NUCLEAR REACTOR 

The construction of a nuclear reactor (atomic 
pile) and auxiliary laboratories is nearmg comple- 
tion at Brookhaven National Laboratory^ and initial 
operation is expected m the Fall of 1949 The reac- 
tor has been designed to provide a unique faality to 
serve the needs of the saentific, engmeermg, and 
mdustnal institutions located m the northeastern 
part of the United States 

The reactor is an au-cooled unit constructed of 
graphite and unenndied uranium The maximum 
thermal neutron flux is expected to be about 5 X 10*^ 
neutrons per square centimeter per second For 
experiments, one hole 12 in square, and several 4- 
in square holes penetratmg the shield at vanous 
levels, will permit the msertion of apparatus m the 
interior of the reactor and the release of collimated 
neutron beams The oxer-all width of the reactor, 
including the shield, is about 38 fC in the direction 
of tile 4-in openings A number of automatic de- 
vices will allow controlled irradiation of samples 
for periods as short as ten seconds The top shield 
of the reactor consists of removable 4-ft square 
blocks It wfll accommodate thermal columns and 
large equipment designed to utilize leakage thermal 
neutron flux (in excess of 10*’ neutrons per square 
centimeter per second) Provision has been made 


for cages m which large size laboratory animals can 
be moved under the reactor It ivill be possible to 
conduct research on three vertical faces of the re- 
actor, as well as at the top and bottom 
Laboratories specially designed for handling radio- 
active materials are included m the reactor budd- 
ing They wdl accommodate more than eighty 
scientists and techniaans for research in physics, 
chemistry', biology, and medicine 

A “hot” laboratory' is being constructed near the 
reactor building, linked with the latter by' a monorail 
and by pneumatic- tubes for transporting irradiated 
matenal Its completion, however, will be deferred 
until after the completion of the reactor 

Letter to the Editor 

WORKMEN’S COMPENSATION 
SETTLEMENT BARS MALPRACTICE SUIT 

To the Editor of Radiology 
Dear Dr. Doub 

I beheve that y our readers wdl be interested in a 
decision recently given out by the Supreme Court 
of New Jersey to the effect that acceptance of a 
personal injury award under the Employers Com- 
pensation Law bars recox ery for alleged malpractice 
An emplox'ee of an aeronautical corporation in 
Jersey City, N J , received an injury' to sexeral 
fingers of her right hand and was cared for by 
the physicians who were treating injunes to the 
plant's employees The patient receixed and 
accepted the compensation awarded for the mjury 
and settled for the same. 

Later she brought suit agamst the physician 
who attended her m the injury to her hand, clautung 
dissatisfachon "with the end-result and allegmg 
that the plant phy-sician had been negligent m the 
diagnosis and treatment 

The trial court rendered a verdict for the plam- 
tiff, and the case was appealed to the Supreme 
Court 

The New Jersey Supreme Court, after reviewing 
the case, deaded that the Workmen’s Compensation 
Act implies habilitx for comjiensation on the em- 
ployer, regardless of fault, and provides a remedy 
to employees for accidental injury or injunes arising 
out of and in the course of employment Accord- 
ingly full compensation was paid by the employer 
and accepted by the employee for the disabflity 
attnbutable to her injury “She is entitled," said 
the Supreme Court, “to only one satisfaction for 
that injury If that injury was aggravated by any 
alleged negligence of the physicians the remedy pro- 
vided by the Compensation Act is inclusive and is 
covered Any aggravation of the original injury not 
caused by an independent intervening act is considered 
compensated The employee’s right of action for the 
alleged negligence against the physicians was there- 
fore barred by the acceptance of the compensation 
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award ” [Bums vs Vilardo, GO Atl R (2nd) 94 
New Jersey 1948] 

This IS a very important and far-reaching decision 
and tends toward plaang the physiaan in a better 
position in cases of alleged late bad results of medical 
care, following personal injunes growing out of 
employers liabihty injuries This tj'pe of mjuiy 
IS and has been a very fruitful one for ambulance- 
cliasmg lawyers and their money-grasping clients 

I S Trostler, M D 
Chicago, 111 

Books Received 

Books received are acknowledged under this 
headmg and such notice may be regarded as recogni- 
tion of the courtesy of the sender Reviews wiU be 
published in the mterest of ovu readers and as space 
pienmts 

The Fundamentals of Pulmonary Tuberculosis 
AND Its Complications for the Student, 
THE Teacher, and the Practicing Pha'sician 
Sponsored by the American College of Chest 
Physicians Editor, Edward \V Hayes, M D 
Editorial Committee, Andrew L Banj ai, M D , 
Herman Hilleboe, M D , J Arthur Myers, M D , 
and J Wmthrop Peabody, M D Twenty eight 
authors A volume of 480 pages, with 182 illus- 
trations and 2 color plates Published by Charles 
C Thomas, Spnngfidd, 111 , 1949 Price $9 50 

Book Reviews 

Neoplasms of Bone and Related Conditions 
Their Etiology, Pathogenesis, Diagnosis, and 
Treatment By Bradley L Coley, M D , 
Attendmg Surgeon, Bone Tumor Department, 
Memonal Hospital for Cancer and Alhed Diseases , 
Assistant Professor of Clinical Surgery, Cornell 
University Medical College A volume of 76G 
pages, with 622 illustrations and 53 tables 
Published by Paul B Hoeber, Inc., New York, 
1949 Pnce S17 60 

In this work on Bone Neoplasms, Dr Coley has 
supplied a long-felt need for the radiologist and others 
upon whom falls the responsibility for the diagnosis 
and care of these lesions It is a veritable storehouse 
of information, not only on the true neoplasms of 
bone, both benign and malignant, but also on other 
conditions affecting the skeletal sjstem which may 
cause confusion in diagnosis The contents reflect 
the wide expenence of the author in this field and 
epitomize the information gleaned from a study of 
the vast material of the bone tumor department of 
New York’s Memorial Hosjntal The nork will be 
of mcsUmable value to the radiologist, to all dmi- 
cians, and in particular to the orthopedic surgeon, 
mth nhom the final deasion as to therapj so often 
rests 


The scope of the work is suggested by the titles of 
the Sections mto which the text is divided Classi- 
fication, Etiology, and Diagnosis, Bemgn Tumors 
and Tumorhke lesions of Bone, Primary Malignant 
Tumors of Bone, Tumors Involvmg Bone by Exten- 
sion, Metastatic Tumorslnvolvmg Bone, Tumorsof 
Bone m Special Localities Surgical Treatment, 
Radiation Therapy, Constitutional Therapy, Le- 
sions of the Skdetal System That May Simulate Neo- 
plasm of Bone A final section, headed Miscellane- 
ous, takes up pathologic fractures, the medicoleg^al 
aspects of trauma m connection with bone tumors, 
and the experimental production of bone sarcoma. 

In general, the author has stressed chiefly the 
clmical aspects of bone tumors, with somewhat less 
attention to the microscopic pathology The chap- 
ter on Osteogenic Sarcoma is a good example of his 
method Begmnmg with the dassification of the 
Bone Sarcoma Registry and a brief description of 
each type of tumor, he goes on to a consideration of 
the dimcal features, the differential diagnosis, a 
cnhcal discussion of the various forms of therapy, 
and remarks on prognosis, with an analysis of 
cases treated at Memorial Hospital Under Unusual 
Forms of Osteogenic Sarcoma he takes up Albers- 
Schonberg disease, exbaskeletal osteogenic sarcoma, 
of which he reports an interestmg case, osteogenic 
sarcoma ansmg m benign bone lesions, and osteo- 
genic sarcoma developmg after fracture A discus 
Sion on sarcoma in irradiated bone completes the 
chapter 

The volume is well bound, attractive m format, 
and amply illustrated, with valuable bibliogra- 
phies followmg each section and an adequate index 

Neuroradiology By Alexander Orley, M D , 
FFR,DMR &E, Hon Consultmg Radiol- 
ogist, West End Hospital for Nervous Diseases, 
London A volume of 422 pages, with 572 illus- 
trations Published by Charles. C Thomas, 
Springfield, II] , 1949 (In England by Blackwell 
Saenbfic Publications, Ltd , Oxford In Canada 
by the Ryerson Press, Toronto ) Price $11 50 

This compact and readable treatise on neuro- 
radiologv"^ is based on the author’s ample expenence 
m the Hurstwood Park Neurological Hospital and 
the West End Hospital for Nervous Diseases m 
London 

The vanous x-ray technics and diagnostic findings 
are covered in a well organized manner Many of 
the radiographic reproductions, however, suffer from 
the usual lack of detail, accentuated occasionally by 
inadequate labelmg 

Cerebral angiographv, artenography, penpheral 
artenography, ventnculography, and encephalog- 
raph} are covered m suffiaent detail IVhen oppor- 
tune, clmical statistics are discussed, particularly in 
the chapters on brain tiunors and prolapsed inter- 
vertebral disks In addition to the skull, spmal 
x-raj^ pathologj, myelography, and the vanous 
neuropathic disturbances receive adequate mention 
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The style is easy and free flowing Adequate, but 
not exhaustue, coverage is made of the subject 
matter An extensive bibhography is mduded This 
is a desirable book for the neurologist and neurosur- 
geon as well as for the radiologist 

Campbell’s Operative Orthopedics Editor, 
J S Speed, MD , Assoaate Editor, Hugh 
Smith, M.D , Memphis, Tenn Two volumes 
of 1644 pages, with an index of 44 pages, and with 
1141 illustrations, mdudmg 2 color plates Pub- 
lished by C V Mosby Co , St Louis, Mo , 2nd 
ed , 1949 Pnce $30 00 

The new edition of Campbell’s Operaitve Ortho- 
pedics represents a formidable amount of mfonna- 
tion, chnical expenence, and surgical techmc In 
its pages the resident in trainmg wiU find elementary 
data wdl outlined, while the dimaan wfll have 
several methods from which he can sdect the pro- 
cedure most apphcable to his problem. 

The work has been completdy revised, with the 
addition of new chapters on Fractures, Peripheral 
Nerve Injunes, Amputations, and Cerebral Palsy 
The subjects of fracture care, arthrodesis, arthro- 
plasty and correchon of deformities are wdl treated 
Vanous accepted technics are described m detail 
The advantages and indications of each one are 
noted. Especially worthy of mention is the section 
on the Nervous System, which mdudes the cor- 
rective procedures for paralyses, such as poho- 
myehtis, and the excellent descnption of cerebral 
pdsy as conceived by Dr Phdps The discussion 
of scohosis brmgs out the latest concepts of that 
condition Hand surgery is wisely omitted for the 
most part, as this subject could not be presented 
adequately m a treatise of this scope 
This Second Edition of a standard work repre- 
sents one of the best reference sources atailable for 
the graduate student and the surgeon The illus- 
trations with theu context not only add to the ap- 
pearance of the volumes, but also enhance theu value 
to the reader A well organized index and bibli- 
ography are included 

With three exceptions, the contnbutors are staff 
members of the Campbell Climc Doctors Speed 
and Smith have produced a well arranged and 
well executed piece of work These volumes, 
justly dedicated to Dr Campbell, will stand as a 
monument of which he would have approved 

Anatomie Radiologique Normale Optique 
Radiologique et Depistage des Erreurs de 
Lecture des Cliches By Henry Tillier, 
Electroradiologiste des Hdpitaux d ’Alger A 
volume of 234 pages, with 350 figures representmg 
tracings of films Published by G Dom & Cie, 
8 Place de I’Odeon, Pans, France Pnce 600 fr 

The author, after descnlimg the well known prm- 
ciples of radiologic optics, apphes his method of 


careful analysis by the tracing of films to the study 
of normal cases, stressing the mstances where the 
x-ray images may be misleadmg and descnbmg m 
detail the optical causes 

The book is divided into eleven chapters The 
first refers to the laws of radiologic optics The 
next three deal with the upper and lower extremi- 
ties, mcluding the shoulder and the hip The fifth 
chapter descnbes the spine, the sixth the bones of 
the thorax, and the seventh the pelius The eighth 
chapter deals with the head, mdudmg the develop 
ment of its bones and theu relations to the contents 
of the cranium Subsequent chapters deal with 
the thoraac organs — ^lungs, heart, and great vessels 
— and the digestive traet, the organs rdated to the 
digestive system, such as the hver, the gallbladder, 
and the spleen, with the use of contrast media 
whenever possible, and the urmary and gemtal 
organs 

In each one of his descnptions the author em- 
phasizes the regions which generally cause the 
greatest difficulties of interpretation, pomting out 
possible sources of error m the interpretation of 
normal structures In the case of the skdeton, 
he stresses such regions as the face, the petromastoid 
region, and the base of the skull In his discussion 
of the thoracic organs he pomts out the structures of 
the hilus of the lung, the projection of the cardiac 
cavities m different views, and the shadows of the 
great vessels In the colon, the ceco appendicular 
and termmal ileum region are carefullv descnbed 
As to the urmary and gemtal organs, speaal refer- 
ence IS made to descendmg and ascendmg urography 
and the aspects of the uterus, fallopian tubes, and 
ovanan regions, studied by means of opaque oil 
The ongmality of this books lies m the pains- 
takmg tracmgs of some 30,000 films which are 
the basis of the work. Reproductions are all of 
these tracmgs, without a single one of the origmal 
films 

The tracmgs are very accurately done, stressmg 
the images that tend to cause confusion, especially 
when uregular planes coinade, as projected on a 
film In cases of doubt this book will prove use- 
ful for reference, and comparison of the film with 
the accurate tracmg of the normal film should be 
a valuable aid m reachmg a correct conclusion 

Die Ddrchledchtungstechnik der Thoraxor- 
gane [The Technic of Fluoroscopy' of the Chest] 
By E A Zimmer, Pnvatdozent of the University 
of Basel and Chief of the Roentgen Institute and 
Institute for Physical Therapy m the Cantonal 
Hospital of Fnbourg A volume of 120 pages, 
with 66 illustrations Published by Benno 
Schwabe & Co , Basel, 2d ed , 1949 Imported 
by Grune & Stratton, Inc , New York 

Professor Zimmer has wntten a book mamly for 
use of the general practitioner or internist who 
should make a wider use of fluoroscopy of the chest 
A dmical exammation of the lungs without fluoros- 
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copj or films cannot be considered a complete 
examination With this m view, the author has 
furnished a very practical and reliable guide for this 
field, without giving the impression that fluoroscopy 
IS entirel} adequate He emphasizes its hmitations 
and the limitations of the practitioner 

Enough technical considerations are given to m- 
struct the physician about the danger of unlimited 
fluoroscopj to the patient and himself Through- 
out the volume there are various technical hints, some 
of which are advantageous to the speaalist By 
well conceived diagrams, the more common dis- 
eases of lungs, heart, and mediastmum are depicted 
Unusual and comphcated chest diseases are rightly 
onutted in order not to confuse a non speaalist 
For the begmner in chest fluoroscopy, this bttle 
book may be of considerable help, and the ex- 
penenced physiaan may find m it some prac- 
tical hints for a more efiSaent fluoroscopy of the chest 
organs The value of films for a more detailed and 
accurate diagnosis is emphasized Fluoroscopy 
should be used for screening purposes and should 
improve the chest diagnosis of general practitioners 
and mtemists considerably 

Die Rontgendiagnostik der Wirbelsaule dnd 
IHRE Grundlagen [Ropntgen Diagnosis of the 
Vertebral Column] By Dr med Adolf Liechtx, 
Professor of Radiology and Director of the Roent- 
gen Institute, University of Berne Second re- 
vised and enlarged edition, completed by Dr med 
A Eggli a volume of 364 pages, wilh 234 illus- 


trations Published by Spnnger-Verlag, Vienna, 
1948 - - 

Unfortunately Professor Liechti died before the 
second edition of his book on the diagnosis of verte- 
bral lesions could be finished The work has been 
completed by Eggh and appears as a volume of 364 
pages, of which nearly a hundred are devoted to 
bibliography The text is divided mto four parts, as 
follows (1) Development, (2) Anomahes and 
Variations of the Human Vertebrae, (3) Diseases 
of the Vertebrae, (4) Injuries of the Vertebrae 
Parts 1 and 2 reflect the author’s great interest m 
the development and anomahes of the spme These 
two chapters are qmte complete and will appeal to 
those whose fundamental mterest is m the vertebral 
column The remammg two parts of the book are 
essentially a synopsis or abstract of the htqrature 
relatmg to the various subjects and as such present a 
great deal of information m a condensed man- 
ner ^ 

In the extensive bibhography the author appar- 
ently has listed aU of the references concemmg the 
subject that were available to hun, regardless of 
whether or not they are referred to in the text 
This procedure, frequently used m European htera- 
ture, will be useful perhaps to those without access 
to the usual mdexes of a medical library 
It IS stated that the text is definitely not for the 
beginner On the other hand, a speaahst will con- 
sider the discussion of many subjects too brief for his 
purpose 
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Editor’s Note Secretaries of state and local radiological societies are requested to co-operate m keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates 


■DOTTED STATES 

Radiological Societv of North America Secre- 
tary-Treasurer, Donald S Childs, M D , 713 
E Genesee St , Syracuse 2, N Y 
American Radium SociETi Secretary, Hugh F Hare, 
M D , 605 Commonwealth Ave , Boston 15, Mass 
American Roentgen Ray Society Secretary, Harold 
Dabney Kerr, M D , loiva City, Iowa 
American College of Radiology Secretary, IVilliam 
C Stronach, 20 N IVacker Dr , Chicago 6, III 
Section on Radiology, A M A Secretary, U 'V 
Portmann, M D , Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary-Treasurer, 
"W D Anderson, M D , 2501 6th St , Tuscaloosa 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Hames, M D , Pme Bluff Meets every three 
months and at meeting of State Medical Society 

California 

California Medical Association, Section on Radi 
OLOGV Secretary Sydney F Thomas, M D , 
Palo Alto Clinic, Palo Alto 

Los Angeles Radiological SoaETY Secretary, 
■Wybren Hiemstra, 1414 S Hope St. Meets 
monthly second Wednesday County Society Bldg 
Northern California Radiological Club Secretary, 
Charles E Grayson M D , Medico-Dental Bldg , 
Sacramento 14 Meets at dinner last Monday of 
September, November, January, March and May 
Pacific Roentgen Society Secretary, L Henry 
Garland, M D , 450 Sutter Sl, San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Society Secretary, R. F 
Niehaus, M D , 1831 Fourth Ave , San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Francisco Secretary, 
Wm F Reynolds, M D , University Hospital, 
San Francisco 22 Meets monthly on the third 
Thursday at 7 45 P M , January to June at Lane 
Hall, Stanford University Hospital, and July to 
December at San Francisco Hospital 

Colorado 

Colorado Radiological Society Secretary, Mark S 
Donovan, M D , 306 Majestic Bldg , Denver 2 
Meets third Friday of each month, at the Colorado 
School of Medicine and Hospitals 

Connecticut 

Connecticut State Medical Society, Section on 
Radiology Secretary, Fred Zaff, M D , 135 
■Whitney Ave New Haven Meetmgs bimonthly, 
second Wedncsda> 


CoN-N-EcncuT Valley Radiological Society Sec- 
retary, Ellwood W Godfrey, M D , 1676 Boulevard, 
W Hartford Meets second Fnday of October 
and April 

District of Columbia 

Radiological Section District of Columbia 
Medical Society Secretary, Alfred A J Den, 
M D , 1801 K St , N W , Washington 6 Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8 00 P Ji , m Medical Society Auditonum 

Florida 

Florida Radiological Society Secretary-Treasurer, 
F K Hurt, M D , Riverside Hospital, Jackson- 
ville Meets in April and in November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer, 
Wm W Bryan, M D , 490 Peachtree St , N E 
Meets second Friday September to May 

Georgia Radiological Society Secretary- T reasnrer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets in November and at the annual 
meetmg of State Medical Association 

Ulmois 

Chicago Roentgen Society Secretary, T J Wach 
owski, M D , 310 Elhs Ave , "Wheaton Meets 
at the Palmer House, second Thursday of October, 
November January, February, March and Apnl 
at 8 00 p M 

Illinois Radiological Society' Secretary Treasurer, 
William DeHollander, M D , St Johns’ Hospital 
Sprmgficld Meetings quarterly as announced, 

Illinois State Medical Society, Section on Ra- 
diology Secretary, Harold L Shmall, M D , St 
Joseph’s Hospital, Bloomington 

Indiana 

I'coiANA Roentgen Society Secretary-Treasurer, 
William M Loehr, M D , 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskine, 
M D , 326 Higley Budding, Cedar Rapids Meets 
durmg annual session of State Medical Society 

Kansas 

Kansas Radiological Sochsty Secretary-Treasurer 
Anthony F Rossitto, M D , Wichita Hospital 
Wichita Meets annually with State Medical 
Society 

Kentucky 

Kentucky Radiological Society Secretary-Treas 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St , Louisville 2 
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Louisville Radiological Society, Secretary Treas- 
urer, Everett L Pirkey, Louisville General 
Hospital, Louisville 2 Meets second Friday of 
each month at Louisville General Hospital 

Louisiana 

Louisiana Radiological Society Secretary-Treas- 
urer, Johnson R Anderson, M D , No Louisiana 
Samtanum, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secretary, J Howard Franz, M D 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ray and Radium Society Secretary- 
Treasurer, George Belanger M D , Harper Hospital, 
Detroit 1 Meetmgs first Thursday, October to 
May, at Wayne County Medical Soaety club rooms 

Michigan Association of Roentgenologists Sec- 
retary Treasurer, R B Mac Duff M D , 220 
Genesee Bank Buddmg, Fhnt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg Mm- 
neapolis 2 Meets m Spring and Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Building Kansas City 6, Mo Meetmgs last 
Fnday of each month 

St Louis Society of Radiologists Secretary, Charles 
J Nolan M D 737 University Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

ISEBRASKA RADIOLOGICAL SOCIETY Secretary- Treas- 
urer, Ralph C Moore, M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets third Wednes- 
day of each month at 6 p m m Omaha or Lmcoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levene, M D , Massachusetts 
Memorial Hospitals, Boston Meets monthly 
on thud Friday at Boston Medical Library 

New Hampshue 

New Hampshire Roentgen Society Secretary- 
Treasurer Albert C Johnston, M D Elliot Com- 
munity Hospital Keene Meetmgs quarterly m 
Concord 


New Jersey 

Radiological Society of New Jersey Secretary, 
Raphael Pomeranz M D , 31 Lmcoln Park, New- 
ark 2 Meetmgs at Atlantic City at time of 
State Medical Society and midwmter m Newark 

New York 

Associated Radiologists of New York, Inc Sec- 
retary Wilham J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary-Treas- 
urer, J Daversa, M D , 603 Fourth Ave , Brook- 
lyn Meets fourth Tuesday of each month 
October to April 

Buffalo Radiological Society Secretary-Treasurer 
Mano C Gian M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday, October to May 
Central New York Roentgen Society Secretary- 
Treasurer, Dmght V Needham, M D , 608 E 
Genesee St , Syracuse 10 Meetmgs m January 
May, and October 

Long Island Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evenmg, October to 
May, at 8 45 P m , m Kings County Medical Bldg 
New York Roentgen Society Secretary Wm Snow, 
M D , 941 Park Ave , New York 28 
Queens Roentgen Ray Society Secretary, Jacob 
E Goldstem, M D , 88-29 163rd St , Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Socibtt Secretary-Treas- 
urer, Ralph E Alexander, M D 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, thud Monday, September through May 

North Carohna 

Radiological Society of North Carolina Sec- 
retary-Treasurer James E Hemphill, M D , Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St N , 
Fargo 

Ohio 

Ohio State Radiological SoaETY Secretary-Treas- 
urer, Carroll Dundon, M D , 2065 Adelbert Road 
Cleveland 6 Next raeetmg at annual meetmg of 
the State Medical Association 
Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, Oecember, 
February, Apnl, and June, 6 30 pm, Seneca 
Hotel Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 735 Doctors Bldg , Cmcinnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary-Treas- 
urer, Merthyn A Thomas M D , 10515 Carnegie 
Ave , Cleveland 6 Meetmgs at 6 30 p M on 
fourth Monday October to April mclusive 
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Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer, W E Brown, M D , 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Oregon 

Oregon Radiological Society Secretary-Treasurer, 
Boyd Isenhart, M D , 214 Medical-Dental Bldg , 
Portland 5 Meets monthly, on the second 
Wednesday, at 8 00 p m , m the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Secre- 
tary- T reasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4 Wash Meets annually m 
May 

Pennsylvania 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, MD , 416 Pme 
St , Wilhamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Arthur Finkelstem M D , Graduate Hospital, 
Philadelphia Meets first Thursday of each month 
at 8 00 PJ4 , from October to May, m Thomson 
Hall, College of Physicia n s, 21 S 22d St 

Pittsburgh Roentgen Societv Secretary-Treasurer, 
R. P Meader, M D , 4002 Je nkin s Arcade, Pitts- 
burgh 22 Meets second W ednesday of each month 
at 6 30 p M , October to June 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maiince D Frazer, M D , Lmcoln 
Clime Lmcoln, Nebr Next meetmg m Denver, 
Colo , Aug 18-20, 1949 

South Carohna 

South Carolina X-Ray Society Secretary- T reasurer, 
Robert B Taft M D , 103 Rutledge Ave., Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary- 
Treasurer Marianne Wallis, M D , 1200 E Fifth 
Ave , Mitchell Meets during Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at University Center 

Tennessee Radiological SociETy Secretary-Treas- 
urer, J Marsh Fr4re, M D , 707 Walnut St., Chat- 
tanooga Meets annually with State Medical 
Society m April 

Texas 

Dauas-Fort Worth Roentgen Study Club Sec- 
retary X R Hyde M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month m Dallas m the odd months and in Fort 
W Orth m the even months 


Houston X Ray Club Secretary, Curtis H Burge, 
M D , 3020 San jaemto, Houston 4 Meetmgs 
fourth Monday of each month 

Texas Radiological SoaETY Secretary-Treasurer, 
R. P O’Bannon M D , 650 Fifth Ave , Fort Worth 
Next meeting Feb 3-4, 1950, in Dallas 

Utah 

Utah State Radiological Society Secretary-Treas- 
urer, Angus K Wilson, M D , 343 S Mam St , 
Salt Lake City Meets third Wednesday, Jan- 
uary, March, May, September, November 

Virginia 

ViRGiNTA Radiological Society Secretary, P B 
Parsons, M D , Norfolk General Hospital, Nor- 
folk 7 

Washington 

Washington State Radiological Society Secre- 
tary-Treasurer, Homer V Hartzell, M D , 310 
Stimson Bldg , Seattle 1 Meetmgs fourth Monday 
October through May, at College Club Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, Theodore J Pfefier, M D 839 N Mar- 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary, S R. Beatty, M D , 185 
Hazel St., Oshkosh Two-day meetmg m May, 
one-day with State Medical Society, September 

University of Wisconsin Radiological Conference 
Meets first and third Thursdays 4 pm, September 
to May, Service Memonal Institute, Madison 6 

Puerto Rico 

Asociaci6n PuertorriqueRa de RADiOLOotA Secre- 
tary, Jesfis Rivera Otero, M D , Box 3542, San- 
turce, Puerto Rico 

CANADA 

Canadian Association op Radiologists Honorary 
Secretary-Treasurer, E M Crawford, M D As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard M D Central Office, 1535 Sherbrooke St , 
West, Montreal 26, Quebec Meetmgs m January 
and June 

La Sociferfe Canadienne-Francaise d’Electrologik 
et db Radiologie MfiDicALES General Secretary, 
Ongfaie Dufresne, M D , Institut du Radium, 
Montreal Meets third Saturday each month 

CUBA 

SOCIEDAD DE RaDIOLOgIa Y FiSIOTERAPIA DE CUBA 
Offices m Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SOdEDAD MEXICANA DB RaDIOLOgIa Y FiSIOTBRAPIA, 
General Secretary, Dr Diomsio Pdrez Cosio, 
Marsella 11, Mexico, D F Meetmgs first Mon- 
day of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Diploic Epidermoid and Extra-Dural Pneumatocele 
Ctamal Defects and Deformity Joseph E J King 
Ann Surg 127 925-952, May 1948 
This paper consists of t\\ o parts which might well be 
two separate articles since the only thing which diploic 
epidermoid and extradural pneumatocele have in com- 
mon IS the fact that they can be easily diagnosed on 
plam skull films 

Diploic epidermoids or cholesteatomas produce ir- 
regular defects m the skull bones with scalloped or 
"geographic” borders but with a charactenstic dense 
Ime around the outer linut Some grow outward and 
cause only thmnmg of the inner table of the skull but 
the majonty grow inward, destroymg the inner table, 
sometimes occupymg huge areas, causmg marked dis- 
placement of the bram The bone is not mvaded, but 
the hnmg membrane must be completely removed or 
cauterized to prevent recurrence Growth is very slow 
The differential diagnosis is based on the sharply 
defined dense white scalloped margm Neoplastic de- 
struction does not show a dense Ime at the periphery, 
while an inflammatory lesion shows reaction but not the 
sharply defined zone of uniform thickness which is seen 
in cholesteatoma 

Two successfully treated cases are presented, -with 
excellent reproductions of the films One of the lesions 
was nearly 10 cm in diameter and 7 5 cm thick. 

The second half of the paper concerns extradural 
pneumatocele without perforation of the skull Pneu- 
matocele complicating fractures aud gunshot wounds is 
well known but the spontaneous accumulation of air in 
the extradural space, with the skull intact, as reported 
here must be very rare 

Two cases are presented In the first in which opera- 
tion was performed, the air reached the space between 
the skull and dura from a small fistulous openmg into 
the middle ear The patient had bad both otitis media 
and a head injury preinously, either of which may hax e 
been the cause The presence of the air resulted m a 
very bizarre erosion of the skull from withm with 
sharply defined margms and an appearance much like 
coral rock, Descnbing the lateral view the author 
writes "The area is trabeculated throughout denser 
portions appealing hghter and thinner areas darker 
Some areas are almost black The margms are some- 
what scalloped, and the scallops are smaller than those 
seen m films of epidermoids They are also more nu- 
merous The margins of the scallops are more distmct 
at some pomts and less distmct at others No point 
about the margm presents the fuzziness seen in cases 
of malignancy The shadow cast by the base of 

the petrous pyramid is very dense with a small external 
opemng of the auditory canal The posterior portion of 
the mastoid shows no cells or else they are lost in the m- 
volved area There is distmct destruction of the pos 
tenor portion of the base of the petrus The part which 
remams presents a concave surface The eroded area 
saddle-bags’ the petrous ndge and dips into both middle 
and postenor fossae. In the imddle fossa the destruc- 
tive process mvolvmg the squama reaches down to the 
level of the floor of the sella In the postenor fossa it 
extends as far as the base of the skull ” 

In the anteropostenor view the ’dark area” was seen 


to extend from high on the cranial vault at a point 
about 5 2 cm from the mid hue, downward into the 
nuddle fossa below the petrous pyramid, a distance of 
15 cm There was some destruction of the base of the 
petrus and this section was not so dense as that of the 
opposite side The dark area was more massive above 
and measured 6 cm in thickness from the inner table of 
the skull The remainder of the skull showed quite 
white by contrast 

This roentgen picture is quite unlike any other It 
resembles most closely hemangioma of the skull but is 
not the same 

A second case resembling the first was subsequently 
seen and the diagnosis was made on the basis of the simi- 
lar roentgen picture 

Recogmtion of the condition before operation is im- 
portant, so that the fistula may be sought out and 
closed, os otherwise the air will rcaccumulate 

Nineteen roentgenograms, 10 photographs 

Zac F Endrhss, M D 
Pontiac, Mich 

Roentgen Changes Produced by Diffuse Torulosis in 
the Newborn Edward B D Neuhauser and Arthur 
Tucker Am J Roentgenol 59 805-814, June 1948 

Three cases are reported of torulosis of the newborn 
All showed cerebral calcification similar to that re- 
ported in toxoplasmosis Much of the calcification 
was scattered on the surface m the parasagittal areas, 
but some was seen deep withm the brain substance 
In each case the calvarium appeared larger than normal, 
but with normal bone architecture, although in one case 
the bones of the base seemed more dense than usual 

Numerous other climcal findings were noted but no 
other calcification One case showed enlargement of 
the hver and spleen and one a pneumomtis with focal 
atelectasis Autopsies were obtamed m all 3 

Eighteen illustrations, mcludmg 9 roentgenograms 
Zac F Endress, M D 
Pontiac, Mich 

Intracramal Pneumocephalus Report of a Case 
David C Straus Arch Surg 56 766-784, June 1948 

Intracramal pneumocephalus may be subdural or m- 
tracerebral The former is commonest, but has been 
reported only after fracture of the frontal sinus The 
latter may occur if the dura and arachnoid membrane 
are tom and the cerebral cortex is broken simul- 
taneously with fracture of the frontal or ethmoid sinus, 
provided adhesions first form between the brain and 
dura, walling off a fistidous tract and preventing the 
air from reaching the subdural space This same proc- 
ess may also lead to mtraventncular collections of air 
Subarachnoid collections are seen only in the vicinity 
of the cisteraa magna, as a result of fractures involving 
the sphenoid or postenor ethmoid cells Mixed vane- 
ties frequently occur Non-traumatic or spontaneous 
pneumocephalus follows erosion of the bone between 
the smuses and the intracramal surface, usually as a re- 
sult of infection or tumor 

The two most charactenstic symptoms of pneumo 
cephalus are cerebrospinal rhmorrhea and evidence of 
heightened intracra ni al pressure Headache increased 
by sneezing is an important sign While a diagnosis 
can usually be made from the history and clinical symp- 
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toms, roentgenologic study is the one infallible diagnos- 
tie measure The author does not discuss this phase of 
the subject, but refers to a paper by Eaglesham (Bnt 
J Radiol 18 336, 1945 Abst in Radiology 47 

304, 1946) If there is question as to the presence of 
cerebrospinal fluid in the nasal discharge, it may be 
settled by subarachnoid injection of 1 c c of indigo 
cartmne solution into the spinal canal, which stains the 
cerebrospinal fluid a bluish green 

Treatment may be either operative or non operative 
If infection results from the pneumocephalus, it is 
almost invariably fatal A case successfully treated 
without operation is reported in detail 

Eight roentgenograms , 4 photographs 

Lewis G Jacobs, M D 
Oakland, Calif 

Skull Roentgenograms of Interest to the Otolaryn- 
gologist Francis H McGovern, G Slaughter Fitz- 
Hugh, and George Cooper, Jr Ann Otol , Rhm & 
Laryng 57 387-396, June 1948 

The object of this paper is to revien soqie pathologic 
conditions and congemtal anomalies of the skull and 
intracranial contents which can be recognized as ab- 
normal by the otolaryngologist m routine roentgeno 
grams of the smuses The facts elicited are well known 
and provoke no discussion The paper is of value 
primarily to the man doing occasional \-ray work and 
without proper opportunities to refer cases to radiol- 
ogists 

Twenty-two roentgenograms 

Stephen N Tager M D 
Urbana, 111 

Roentgen Exanunation of the Lmgual Tonsil S61ve 
Welm Actaradiol 29 546-548, June 30, 1948 

The lmgual tonsil consists of a fine fibrous network 
contauung lymphoid tissue scattered over the pharyn- 
geal part of the tongue It may be involved by acute 
infectious processes, but chrome inflammation and 
hypertrophy are more common In the postero an- 
terior filiTi small enlargements appear as defects in the 
contrast medium at the bottom of the vallecula, m the 
lateral view they are seen as small polypoid tumors 
between the base of the tongue and the epiglottis 
In the case of larger lingual tonsils, the plain lateral 
film shows a rounded shadow projecting backwards 
from the base of the tongue, with contrast medium, a 
lobulated surface is demonstrable m both the postero- 
antenor and lateral projection 

Lmgual goiter and mahgnant tumors require dif- 
ferentiation In the former, the usual picture is that of 
a smooth rounded mass in the pre-epiglottic region with 
relatively large blood vessels Occasionally there may 
be an area of calcific density m the soft-tissue shadow 
The hyoid bone may be displaced distally Irregularity 
of the rounded shadow is suggestive of a mahgnant 
growth, but defimte diagnosis should be made only after 
biopsy 

Five roentgenograms Eugene R Kutz, M D 
Baltimore (Md ) City Hospital 

Moniliasis of the Larynx Report of Two Cases 
Claude C Cody Ann Otol Rhm &. Laryng 57 
371-376 June 1948 

The importance of the diagnosis of moniliasis of the 
larynx resides in its differentiation from diseases 


with a far higher incidence, such as cancer, tuberculosis 
sjqihihs, and acute simple laryngitis Ti\o cases of 
mondial infection of the larynx are here reported In 
one, persistent hoarseness, referred pain to the ear, 
dysphagia, cough, and a tumor on a fixed vocal cord, 
suggested the possibility of cancer tuberculosis, or 
syphdis The x-ray film of the chest showed broncho 
vascular mottling of both lungs, suggestive of a mondial 
infection, but no evidence of tuberculosis or cancer 
The sputum examination was negative for B tuber- 
culosis, but showed a profuse amount of Manilla 
albicans Serologic tests for syphilis were negative A 
biopsy showed only infla mm atory tissue 

The second patient had an acute laryngitis The 
x-ray film was reported to be negative for chronic 
pulmonary tuberculosis Sputum examination showed 
no tubercle bacilli but Montlta albicans was present in 
abundance 

Four illustrations, including 1 roentgenogram 

Stephen N Tager, M D 
Urbana, 111 

THE CHEST 

Roentgen Studies of Thoracic Tumors Howard P 
Doub Pennsylvania M J 51 968-976, June 1948 
Roentgen exammation is of decisive importance m 
almost all thoraac tumors It is useful in determirung 
the location of the tumor, its pomt of ongin, and its 
character — inflammatory, benign, or mahgnant 

Tumors of the chest wall may be either bemgn or 
malignant The bemgn bone tumors are osteochondro- 
mas (which are the most common), giant-cell tumors, 
and osteomas Their characteristics are the same as in 
other portions of the body The bemgn soft-tissue 
tumors of the chest wall mclude fibromas, which 
usually produce shadows of homogeneous density the 
lipomas seen as cucumsenbed areas of decreased den- 
sity, and the angiomas which may show small areas of 
calcification simdar to phleboliths m other portions 
of the body These tumors grow slowly and cause few 
symptoms unless they become large 

The malignant tumors of the chest wall are the 
chondrosarcoma, osteochondrosarcoma, fibrosarcoma 
myxoangiosarcoma, osteosarcoma, and metastatic le- 
sions They have a relatively short history The 
roentgen signs are those of simdar tumors elsewhere, 
but they may be complicated by pleural and pulmonary 
mvolvement with effusion and m some cases, fixation 
of the lung to the chest wall 

Most of the mediastmal tumors are due either to 
primary or secondary lymph node mvolvement 
Accurate diagnosis cannot be made from the roentgen 
exammation alone 

Hodgkm’s disease usually presents a bdateral shadow, 
lymphosarcoma unilateral The tumors usually he 
anteriorly and do not pulsate on fluoroscopic examma- 
tion They are generally clearly outhned unless 
secondary lung mvolvement makes their contours hazy 
In many cases superficial nodes are involved and can 
be removed for study The blood picture will usually 
establish the diagnosis in the leukemias In some cases 
a clinical test of irradiation therapy wiU help m making 
the diagnosis Lymphosarcoma regresses rather 
promptly with moderate doses of x-ray 
The benign tumors of the mediastinum are not com- 
mon The dermoid cyst can be diagnosed if it contains 
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teeth or bone A rounded dense shadotv, if it occurs m 
the posterior mediasttnum, is likely to be a ganglioma 
or neurofibroma Cystic goiter can usually be identi- 
fied by Its position 

Bemgn tumors of the lung and bronchi are rare, the 
chondroma bemg the most common This is a well 
circumscribed slow growmg tumor, which may cause 
sjTnptoms by obstruction of the bronchus Bron- 
choscopic exammation is of value m makmg a diag- 
nosis C>sts may be diagnosed by takmg films in 
various positions to show a fluid level 

Primary carcmoma of the lung is of two mam ts^pes 
the hilar type, ongmatmg in the mam bronchus or m 
one of the larger branches and the lobular type, arising 
m the periphery of the lung or from the termmal 
bronchi, and usualH appealing as a solitary tumor 
nodule 

The diagnosis of primary carcmoma must depend 
upon the history physical examination, bronchoscopy 
and roentgen examination The roentgen signs are 
varied and are not always pathognomoruc An area of 
mcreased density near the hilum, spreading out pe- 
ripherally and ha\ mg either a cucumscribed border or a 
fuzzy mdefinite outbne, is the most common findmg 
It may be so small as to be easily missed or so large 
that It constricts the bronchus causmg obstructive 
emphysema or atelectasis Secondary infection and 
pneumomtis ei entually occur and many times an ab- 
scess may form The parenchymal type of carcmoma 
shows a more localized area of increased density near 
the penphery and may involve the chest wall by ex- 
tension The supenor sulcus tumor (Pancoast tumor) 
involves the apes, and may erode the nbs or dorsal 
spme 

Pnmary pulmonary sarcoma is rare and is mdis- 
tinguishable from carcmoma 

Metastatic carcmomas are generally of two types, 
nodular and diffuse lymphangitic Multiple cucular 
shadows with rather fuzzy outlines are suggestive of 
carcinoma while sarcomatous metastases give more 
clear cut rounded outlmes The diffuse lynnphangitic 
type of metastasis may simulate a variety of conditions 
The roentgen findings consist of an extensive accentua- 
tion of the Imear markmgs, usually extendmg out from 
the hilum There may be enlargement of the hilar 
nodes and, in addition many small nodules which have 
somewhat the appearance of miliary nodulation 

The benign pleural tumors m then early stages show 
a round or oval shadow which is sharply cucumscribed 
and of uniform density They are slow growmg, 
and may almost fill the chest cavity Pnmary malig- 
nant tumors of the pleura are unusual The endo 
thelioma which is the most common, may first appear 
on roentgen exammation as a thickenmg of the pleura, 
later fluid develops, rapidly reaccumulating after as- 
puation Withdrawal of fluid and the mtroduction of 
au may outlme the tumor nodules 

The most common tumors of the pleura arc meta- 
static bemg first manifested by pleural effusion It is 
only later that the actual tumor nodules are seen 

Primary tumors of the diaphragm are rare and some- 
times the lung must be collapsed m order to determme 
whether the diaphragm or the lung is mvolved 
Fat pads and cysts make differential diagnosis difficult 

Shadows are sometimes seen m the chest which do not 
conform to the typical appearance of tumors A solitary 
rounded shadow may be produced by a pigmented 
nevus of the skin which will be disclosed by a simple 


chest inspection Localized erosion of the nbs may be 
secondary to coarctation of the aorta Shadow s in the 
mediastinum may be of non-tumorous ongin Cardio- 
spasm may cause an enlargement of the esophagus 
which wall give the appearance of a tumor In this in- 
stance, a history and fluoroscopic study with banum 
wall establish the diagnosis A diaphragmatic hernia 
may appear as a tumor, and its diagnosis may also be 
determined by fluoroscopy with banum Aneurysms 
may be diagnosed by fluoroscopic examination, but 
there are instances in which there is no pulsation 
present, and the pressure from the aneurysm may cause 
changes m the lung Mediastinal lymphadenopathy 
may be due to tuberculosis rather than tumor 

Smgle cucumscribed areas most often — but not 
always — represent benign lung tumors They may also 
be due to mycotic infection Miliary nodules of car- 
cinomatosis may simulate miliary tuberculosis, mycotic 
infection, sarcoidosis, and pneumoconiosis 

Joseph T Danzer, M D 
Oil City, Penna 

Carcmoma of the Trachea Clarence W Engler 
Ann Otol , Rhin &. Laryng 17 42 0 - 411 , June 1948 

Two cases of carcinoma of the trachea are reported 
In the first the tumor was definitely primary m the 
trachea In the second the carcinoma was so far ad- 
vanced when the patient was first observed that it could 
not be definitely determined even at autopsy, whether 
the lesion arose pnmanly m the trachea or esophagus 

Case I A man aged 47 years complamed of 
dyspnea wheezing incessant tickling m the throat, and 
continuous coughing for eight weeks Dunng the last 
week, the cough had been productive of small amounts 
of blood and frothy sputum Fluoroscopic and radio- 
graphic examination of the chest showed a sharply cu- 
cumscnbed sphencal tumor about 6 cm m diameter in 
the upper mediastmum, just to the nght of and behmd 
the ascending arch of the aorta lymg m intimate rela- 
tionship with the esophagus which it compressed, and 
vv ith the trachea at its bifurcation The lungs appeared 
clear and well aerated, indicating absence of bronchial 
obstruction Tracheoscopy disclosed a large fungatmg 
mass extendmg over the postenor wall of the trachea, at 
the bifurcation The tumor bled freely and was quite 
friable Histologic exammation showed it to be a 
poorly differentiated squamous carcmoma 

A course of roentgen irradiation was administered in 
thirty four days a total tumor dose of 4 300 r bemg 
given through slx fields each 6 to 8 cm m diameter 
with the central ray duected toward the tumor by 
fluoroscopic localization Two fields were irradiated 
daily, w ith the followmg factors 200 kv 0 5 mm 
copper filtration, 1 0 mm copper half-value layer, 70 
cm distance Symptoms were relieved and the tumor 
disappeared 

A year and nme months later there was a recurrence 
of coughing and a slight depression of the esophagus m 
the postenor mediastmal region was demonstrable 
roentgenographically, but no distmct soft-tissue mass 
could be identified Bronchoscopy, however, revealed a 
mass just below the subglottic space on the antenor wall 
of the trachea A fungatmg tumor was also present at 
the site of the origmal lesion A second course of 
roentgen treatment was m progress at the time of the 
report 

The failure to demonstrate the recurrent tumor m this 
case on routme roentgen exammation pomts to the 



Vd 62 


Abstracts of Current Literature 


747 


necessity of special radiologic mctliods to reveal lesions 
of this type Oblique and lateral viens and use of a 
contrast medium m the esophagus, plus fluoroseopic 
examinations ivith the patient changing positions, 
coughing, and su allou mg, may be necessary 

Case II A woman, aged 66, was admitted on June 
14, 1947, for a tracheotomy for extreme respiratory dis- 
tress Tracheal obstruction presented the passage of the 
tracheotomy tube, and bronchoscopy revealed a tumor 
almost totally occludmg the trachea A large portion of 
the trachea vas exposed but the tumor extended too far 
downward to make its total removal possible A 
postcro anterior roentgenogram of the chest showed a 
pronounced widening of the upper mediastinum On 
the lateral view , the esophagus appeared distorted and 
greatly constricted at the site of the lesion m the 
trachea Histologic examination of tumor tissue re- 
moved from the trachea show ed it to be a partially dif- 
ferentiated squamous-cell carcinoma 

Roentgen therapy was instituted, but the course was 
steadily downward and death occurred three months 
after the original examination Autopsy showed a 
caremoma mvolvmg the trachea and esophagus 

Most patients with tracheal tumors die as the result 
of respiratory failure because of obstruction Any 
tumor which grows large enough to obstruct the tracheal 
airway will prove fatal no matter how benign it may be 
histologicallj Since this is so, and smee some of the 
benign tumors apparently arc potentially malignant, 
bronchoscopy is indicated m all patients whose symp- 
toms suggest a tracheal obstruction, for prompt and 
radical removal of a possible tracheal tumor In the 
majority of cases of carcinoma of the trachea, the 
metastases are only regional In some reported cases in 
which the tumors w ere of high grade malignancy death 
occurred from respiratory obstruction before metastasis 
or extratracheal extension had occurred 
Six roentgenograms , 1 photomicrograph 

Stephen N Tager M D 
Urbana lU 


Caremoma of the Lung Adrian Lambert Am J 
M Sc 21S 1-12, January 1948 

The author reports a senes of 70 cases of carcinoma of 
the lung explored surgically for possible removal, com 
pnsmg 20 per cent of all cases of carcinoma of the lung 
seen m about seven years The 25 cases resected repre- 
sent an operability of only 7 2 per cent As a result o 
operative expenence, the attitude is tending more and 
more toward early exploration of cases wuth only sug- 
gestive X ray findings and with possibly no other evi 
dence of disease Frequently, exploraUon was done 
where biopsy was negative and bronchoscopy was sug- 
gestive The importance of bronchoscopy is para 
mount as a smgle diagnostic procedure but the re 
sectabihty depends on early exploraUon of cases with 
suggestive x ray changes even though bronchoscopic 
findings are negaUve The operability cannot be pre- 
dicted by bronchoscopy except that surgery is contra 
indicated m cases where the tumor can be seen to mva e 
the trachea or extend to the opposite side ge i se 
was not considered a contraindicaUon to exp oration 
Comparison of the symptomatology m those cases 
which were resectable and in those whic 
resectable was of no help m evaluating the res^tability 
If a paUent with a carcinoma can stand the loss o 
pulmonary parenchyma a pneumonectomy is opera 
tion of choice If the disease is well localized to o 


lobe and the hilar nodes are negative lobectomy may be 
the operaUon of choice If thoracoplasty is to be per- 
formed, It should be done at an early date, before 
pleural thickening has developed 

The rate of resectability of adenocarcinoma was 
high, and was closely associated with negaUve 
biopsy Because the squamous-cell carcinomas were 
slower growing, the longevity m this group was greatest 
It was felt that irradiaUon was useless m a large per- 
centage of the paUents It is often impossible to 
recognize the involvement beyond the lung by x-ray 
alone 

Seven tables Benjamin Copleman M D 

Perth Amboy, N J 


Myoblastoma of the Bronchus Alvin R Kraus 
Perry J Melnick, and Joseph A Wemberg J Thoracic 
Surg 17 382-389, June 1948 

Abrikossoff m 1926 described a type of neoplasm 
which occurs chiefly m immediate relaUon to striated 
muscle and which is composed of its embryologic pre- 
cursors, the myoblasts (Virchows Arch f Path Anat 
260 215, 1926) Many of these tumors have been de- 
scribed m all parts of the body, but only one case has 
been previously reported in the bronchus 

The authors present m detail a case occumng m a 48- 
year old male His chest symptoms began nme years 
earlier with pneumoma followed by several bouts of 
pneumonitis, mth subsequent empyema at the nght 
base, for which a nb resection was done A short time 
later the nght lower lobe was removed for bronchi- 
ectasis followed by a fistula This continued until the 
patients last admission, when the nght upper and 
middle lobes were removed Numerous bronchoscopies 
were done showing a mass m the nght mam bronchus 
Repeated biopsies were taken with an eventual diag- 
nosis of myoblastoma The mass after removal meas- 
ured 6 X 5 X 3 5 cm it filled and distended the mam 
bronchus breakmg through the bronchial wall in one 
small area The tumor was benign Death occurred 
on the eleventh postoperative day probably from a 
pulmonary embolism 

There is a brief discussion of the embryology of this 
tumor as well as a short review of the literature 

Two planigrams , 1 photograph 1 photomicrograph 
Harold O Peterson M D 
University of Minnesota 

Significance of Triangular Hilar Shadows m Roent 
genograms of Infants and Children Rolfe M Harvey 
and Ralphs Bromer Am J Roentgenol 59 845-852 
June 1948 

A triangular shadow of increased density is seen 
occasionally m roentgenograms of infants less often in 
young children projecting from the region of the 
hilura of the right lung, less frequently from the left 
This shadow has a sharp lateral margin which ends in an 
inferior angle, usually less than 90 degrees and is either 
in close relation to or merges with the interlobar fissure 
marking It is rarely found simultnneouslj on both 
sides The density in the lateral view is located m fh 
anterior mediastmal space 

In a consecutive senes of 300 chest examinations 
children s hospital 9 show ed these tnanguJir h ? ^ 
shadows (8 on the nght, 1 on the left) Most of 
were attnbuted to enlargement of the thjmu 
eventually disappeared and there were no death 
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Mediastinal pleurisy, pneumonic consolidation of the 
medial part of the upper lobe, atelectasis and enlarged 
lymph nodes can also produce this picture 
t ourteen roentgenograms 

Zac F Ekdress M D 
Pontiac, Mich 

Contribution on the Differential Diagnosis of Mulbple 
Nodular Shadows in the Lungs H G Horst H Leg- 
ler, and V Buchtala Schweiz med Wchnschr 78 
543-545 June 5, 1948 (In German ) 

The first case reported is that of a 26 year-old man 
who fell into the water and was rescued unconscious 
Suvteen hours after he was admitted to the hospital a 
chest film showed miliary pulmonary shadows He 
made a prompt recovery and a film seventeen days 
later showed complete clearing of the shadows 

A second patient u as an epileptic brought m because 
of hemoptysis The mitial x ray examination showed 
miliary pulmonary shadows , one hour later the patient 
had a seizure, which was followed by acute pulmonary 
edema He graduallv recovered and eight days later 
his chest film was negative 

In both patients the miliary nodulation affected the 
bases but spared the apices and the nodules varied m 
size from submiliaiy to lobular The appearance was 
attributed to an acute pulmonary edema and the 
authors advocate the employment of \~Ta.ys for the 
early diagnosis of 'latent” edema of the lungs — t e , 
cases of mjury or disease of such nature that the presence 
or development of edema might logically be anticipated 
Tu o roentgenograms LEtns G Jacobs MD 

Oakland Calif 

On Lung Changes in Acute Genertd Dermatitis 
Nils Frostberg Acta radiol 29 493-502, June 30 
1948 

Two cases of an acute general exanthema with tran- 
sitory lung changes are described The chest films 
showed a slight discrete pulmonary edema similar to 
that seen m allergic condibons The author's con- 
clusions parallel those of workers m this country who 
claim that the lung may be an allergic "shock organ," 
just as other tissues 
Six roentgenograms 

Harri J Perlberg, Jr , M D 
Baltimore (Md ) City Hospital 

Functional Pulmonary Changes Followmg Bron- 
chography WtUiam A Zavod Am Rev Tuberc 57 
626-631, June 1948 

Iodized od may be retamed m the lungs for long 
penods followmg bronchography The studv reported 
m this paper was made to determme if this residual od 
caused any impairment in pulmonary function The 
mvestigation was earned out upon 50 unselected pa- 
tients who had diagnostic bronchograms durmg their 
hospitalization Spirometnc studies were performed 
each day for five days and the bronchogram was ob- 
tained on the sixth day Complete filhng of the 
bronchi to both lungs was done using 20 c c of hpiodol 
Spirometry was earned out one hour after completion 
of the bronchography and dady thereafter untd the re- 
sults reached the prebronchogram levels on two succes- 
Eii e da> s Nmety per cent of the patients showed loss 
of pulmonary function and decrease m pulmonary 
volume one hour after bronchography IThe highest 


average loss was m the reserve air This loss was re 
covered graduaUj and a return to prebronchogram level 
occurred n ithm a maximum of five da> s 
Two tables, 2 graphs L W Paul, M D 

University of Wisconsin 

Some Obscvations on the Roentgen Diagnosis of 
Non-Opaque Foreign Bodies Aspirated mto the Bronchi 
S61ve Welm Acta radiol 29 529-535 June 30, 1948 
Non opaque foreign bodies in the bronchial tree are 
often diagnosed on the basis of indirect symptoms and 
signs, mamlj due to valvular obstruction and atelec- 
tasis To mcreasc the certainty of roentgen diagnosis, 
the author obtains postero anterior and oblique views, 
after fluoroscopy, using an mcrease in kdovoltage and 
time These wiU often reveal the foreign body m re- 
lief against the air column of the bronchus 

After direct roentgen demonstration of a foreign 
bod>, the mdication for bronchoscopy is absolute In 
other cases the indications are relative ItTiere the 
symptomatology suggests the presence of a foreign 
body and none can be visualized one must thmk of the 
possibility of mucosal swelling pnmarv or secondary to 
an aheady expelled foreign body or the presence of 
multiple peripheral foreign bodies 

In cases of atelectasis, the value of being able to de- 
termme the site of interruption of the air column is 
obvious and occasionally the character of the foreign 
body ma> be suggested Tomography has been at- 
tempted, but the long exposure time prevents satis- 
factory results Several case histones are mcluded 
Six roentgenograms, 1 table 

Harry J Perlberg Jr , M D 
Baltimore (Md ) City Hospital 

Bronchopulmonary Hypogenesis Clmical and Roent- 
genologic Features in the Adult, with Long Follow-up 
Observations Louis Schneider Am J M Sc 215 
665-670, June 1948 

Two cases of bronchopulmonary hypogenesis — i e , a 
partially developed bronchopulmonary system on one 
side and normal lung and bronchi on the other — are re- 
ported The patients were young Negro adults, fol- 
lowed for more than fifteen years In general, patients 
with this developmental anomaly show no respuatory 
difficulty at birth mdicatmg that compensation has 
occurred durmg mtrauterme dev^elopment External 
sjunmetry of the chest is well mamtamed 'There is 
however a tendency to repeated pneumonias and, as 
the patients grow older, they may complam of exertional 
dyspnea bloody sputum or wbeezmg 

The roentgenogram shows abnormal density of one 
side of the chest, with displacement of the heart and 
mediastmum to that side The bronchogram shows the 
deviation of the bronchial tree and abnormal branchmg 
of the bronchi on the affected side, havmg a hypogenetic 
appearance Some of the bronchi may end bhndly 
There is no evidence of bronchiectasis 
Six roentgenograms Paul W Roman M D 

Baltimore, Md 

Diagnosis of Unilateral Total Lung Obscuration of 
Rare Etiology A Case of Congemtal Left-Sided Pul- 
monary Atelectasis with Saccular Ectasia of the Large 
Bronc^ H R Stettbacher Schweiz med Wchnschr 
78 586-588, June 19, 1948 (In Gemian ) 

'The report concerns a 6R-year-old woman whose chest 
roentgenogram showed a homogeneous density occupy- 
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mg the entire left hcniithorax The mediastinum was 
displaced into the left chest Possibilities considered m 
the differential diagnosis included lung or pleural car- 
cinoma, tuberculosis, chrome pneumonia, pleuritis 
progressive fibrosis, etc Bronchography demonstrated 
a congcnitallj hypoplashc left lung occupymg the apex 
of the left thorax only , down to the level of the second 
rib, vnth gross saccular bronchiectasis of its bronchi, 
the middle lobe of the right lung was rotated fonvard 
into the left chest and its upper and lower lobes fiUed 
the nght chest The heart lay postcnorly m the left 
paravertebral region The entire deformity was 
thought to be due to congenital malformation 

Five roentgenograms Lewis G Jacobs, M D 

Oakland, Calif 

Spreading Suppurative Pneumomtis H E Couni 
han Irish J M Sc , pp 270-272, June 1948 
A Case of "spreading suppurative pneumonitis" is 
presented This case falls into the group of chronic 
pulmonary sepsis first clearly described by Holmes 
Sellers m 1946 (Thorax 1 146, 1946) Mal^ of middle 
age are commonly affected The onset is not charac- 
teristic but relapses and remissions are typical The 
symptoms are fever, cough ivith copious sputum, 
sweating, prostration, chest pain, dyspnea, and he- 
moptysis Physical signs are equivocal but x-ray ex- 
amination shows consolidation, not segmental, but 
spreading m a creepmg fashion by direct extension, 
with healing of areas primarily involved The right 
lung IS commonly affected and spread to the opposite 
lung 13 rare 

Chemotherapy is ineffective, and dramage useless If 
spontaneous cure does not occur, resection may be 
tried The prognosis is poor 

In the case reported here, the diagnoses were succes- 
sively pneumonia, lung abscess, a malignant neoplasm, 
and finally "spreadmg suppurative pneumomtis ” The 
bronchogram was mteresUng There was generalized 
fusiform bronchiectasis with several small mtercom- 
municatmg cavities with multiple bronchial openmgs 
Pneumonectomy was advised, but the patient refused, 
surgery A brain abscess developed and death occurred 
shortly thereafter 

Two roentgenograms Edward E Levine, M D 

Dearborn, Mich 

Delayed Chemical Pneumomtis in Workers Exposed 
to Berylhum Compounds Harriet L Hardy Am 
Rev Tuberc 57 647-655 June 1948 

Thirty-six cases of pneumonitis apparently due to the 
inhalation of beryllium compounds are analyzed by the 
author The patients had been engaged in the manu- 
facture of fluorescent lamps In most of the cases, there 
was a delay m onset of symptoms of from one month to 
four years from the last date of apparent exposure to the 
fluorescent powder The development of the disease 
was gradual m aU cases, most of the patients seekmg 
medical advice because of weight loss and fatigue fol- 
lowed by gradually mcreasmg exertional dysppea ivith 
or without cough The roentgenograms in the early 
stages suggested a sand storm ’ Later there was an in- 
crease in hilar shadows and a diffuse rcticidar pattern on 
a granular background m the lung fields Finally, small 
distmct nodules appeared described as a ‘ snow storm ’’ 
Other features noted m some cases v ere emphysematous 
changes at the apices frequent mid zonal distribution of 


the pulmonary densities and four instances of small but 
distinct areas of pneumothorax 

The findmgs on physical exammation have not been 
striking Oxygen was useful in the treatment of the 
acutely ill patients Other treatment was of little value 
in altering the course of the disease The cases studied 
show this illness to be one of long duration Six of the 
more severely affected mdividuals have died Twenty- 
three patients are still functionally disabled , 3 are con- 
valescent but well enough to work and 4 are free from 
symptoms although still showmg characteristic roent- 
genologic changes 

Eight tables L W Paul, M D 

University of Wisconsin 

Pneumocomosis of Coal-Miners Parts 1 and IL 
C M Fletcher Bnt M J 1 1016-1022, May 29, 
1948, 1065-1074, June 6, 1948 

In extensive surveys of the problem of pneumoconio- 
sis among coal miners in England and Wales, it was 
found that the amount of dust was the most important 
factor in the incidence (contradicting an old theory re- 
lating the incidence to the hardness of the coal) 
Mechanization markedly mcreased the number of cases 
because the amount of dust was increased Methods 
of dust suppression are discussed briefly and the impor- 
tance of considenng whether the men charged with then 
operation will find them convenient and acceptable, 
since methods requinng too much trouble will be 
Ignored 

A sociological survey showed that not many disabled 
mmers were able to get satisfactory jobs because of their 
dyspnea and their lack of training m anythmg except 
minmg 

The reticular pattern of early cases of silicosis can 
apparently be produced by pure coal dust (smee it was 
observed in men engaged m loadmg coal into ships) 
However, the author has made no chemical analysis of 
postmortem lungs of this type If the stage of reticu- 
lation IS followed by focal emphysema, dyspnea and 
finally nght heart failure occur Other cases progress 
to the nodular stage and some go on to massive fibrosis 
This latter comphcation is believed to be dependent 
upon an adequate silica content of the dust and to be 
due to the action of some infective agent, which may be 
tuberculous, although tuberculosis may often pursue 
an independent course in the presence of reticulation 
It appears to develop as commonly m men removed 
from exposure as in those continumg to work under- 
ground 

Therapy consists mainly m prevention Alummum 
therapy is being tried but not much is expected of it 
Brcathmg exercises sometimes help the dyspneic 
Yearly mass surveys are recommend^ to find a orkers 
who should be advised to change occupation 

Six roentgenograms Zac F Endress, M D 

Pontiac, Mich 

Clearmg of X-Ray Shadows m Welders’ Siderosis 
A T Doig and A I G McLaughhn Lancet 1 789- 
791, May 22, 1948 

In 1945, the authors re examined 15 of the cases of 
welders’ siderosis described by them in 1936 (Lancet 1 
771 1936) All except 2 of the men had continued to 
work fuU tunc as welders, and all had remained m good 
health One of the 2 had given up weldmg en- 



750 


Abstracts of Current Literature 


May 1949 


ttrely and the other had become a welding instructor 
Of 7 men who showed no specific roentgenographic 
changes due to dust m 1936, 6 (average age 33 3 years, 
average weldmg exposure 14 8 years) still showed no 
abnormal changes, 1 (aged 36, 16 years welding) was 
now classed as suspicious, and 1 (aged 30, 15 years 
welding) showed a slight degree of reticulation Two 
welders, classed as suspicious m 1936, showed in 1945 a 
definite picture of siderosis Of 6 men who previously 
showed definite inhalation changes, 5 continued to do 
so In 4 of these there was no change m the intensity of 
the abnormal x-ray shadows In 1 case there was a con- 
siderable clearing of the shadows The other man had a 
normal chest film where previously he had shown pro- 
nounced roentgenographic changes due to inhalation of 
dust The latter 2 cases are reported m detail 

These cases provide evidence that the reticulation and 
nodulation of welders’ siderosis is not necessarily per- 
manent, and that the uon-oxide dust can be eliminated 
from the lung parenchyma after some years 

Effect of the Use of Calcined Alumina in Chma Bis- 
cuit Placmg on the Health of the Workmen A Field 
Study m a Group of Pottery Workers m North Stafford- 
shire A Meiklejohn and W W Jones J Indust 
Hyg & Toxicol 20 160-165, May 1948 

Powdered pure alummtim metal and certam forms of 
alumina (alummum hydroxide) dimmish the solubdity 
of quartz tn vitro and in livmg tissues This has been 
demonstrated by numerous investigators, but whether 
inhalation of these substances is safe and of value in the 
prevention and treatment of silicosis in man is not yet 
estabhshed 

Until 1929 finely powdered calcmed flmt was used m 
the "placmg" of chmaware for biscuit firmg, and the 
biscuit placers suffered excessively from sihcosis After 
It had been proved that calcined alununa was a satis- 
factory substitute for the flint and that it had no 
deletenous effect on the health of the workmen, chma 
manufacturers began to adopt alumma as the bed- 
ding medium The particular variety of alumina 
used IS corundum 

In 1946 52 china biscuit placers who had previously 
been exammed and who had many years exposure to 
flmt and thereafter to alumina were still at work in the 
process These men were re-exarained climcally and a 
roentgenogram of the chest was taken m each case In 
27, no previous x-ray record was available 

This inquiry revealed that, although these workmen 
were daily exposed to finely powdered alumma m a 
greater intensity and over a considerably longer penod 
than IS possible with existmg methods of aluimnum 
prophylaxis and therapy, not only did new cases of 
silicosis occur but known cases advanced 

Three tables 

X-Ray Diffraction Analysis of Crystallme Dusts 
Harold P Klug, Leroy Alexander, and Elizabeth 
Kummer J Indust Hyg & Toxicol 30 166-171, 
May 1948 

For the past ten years the standard procedure for the 
analysis of dusts for quartz has been the i ray dif 
fraction method developed by Clark and Reynolds (Ind 
& Eng Chem Anal Ed 8 36 1936) A recent ad- 
vance m dust analysis is the use of the Geiger-counter 
X ray spectrometer The Geiger counter offers ad- 
vantages in the determination of the intensities of the 


diffraction lines, and better resolution in cases of partial 
line superposition It also offers a possibility of avoid 
ing the use of an internal standard in some cases At 
present the time requued for making an analysis with it 
IS about the same as with the older technic, but it is 
hoped that this may be shortened Details of the adap 
tation of the internal standard technic of Clark and 
Reynolds to the recording Geiger-counter spectrometer 
are given Above 10 per cent quartz the results are 
usually good to ivithin =t 5 per cent of the absolute 
amount present The problem of line superposition is 
also discussed 

Three tables 

Postthoracoplasty Pulmonary Henna Report of 
Four Cases Irvmg Pine and Philip Morgenstern 
Am Rev Tuberc 57 580-586, June 1948 

Four cases of hernia of the lung follow mg thoraco 
plasty are reported All of the patients had pain m the 
shoulder or axilla Roentgenograms revealed evidence 
of the hernia in three of the cases An area of increased 
illumination was seen protruding beyond the normal 
confines of the thoracic cage, accompanied by incom- 
plete or defective regeneration of the ribs Normal lung 
markings could be identified, u hich helped to differenti- 
ate the hernias from lung cyst, cavitation or bleb 
formation Pulmonary hernia should be considered in 
the differential diagnosis of any post-thoracoplasty 
patient in whom persistent intercostal pam or pam m 
the axilla or shoulder occurs together with a pulsion 
mass on the chest wall 

Five roentgenograms L W Papl, M D 

University of Wisconsin 

Bronchiectasis Simulatmg Chronic Bronchitis A 
Study of 46 Cases J D H Wearmg Lancet I 
822-824, May 29, 1948 

In a group of 211 men and 3 women serving m the 
Army, who had clinical findmgs suggesting chronic 
bronchitis, bronchoscopy revealed bronchiectasis m 46 
(21 per cent) None of the clinical signs generally 
attributed to classical bronchiectasis was present 

Only by roentgenography is accurate diagnosis of 
bronchiectasis possible m the living subject In certain 
forms of the disease a plain film is difficult to interpret 
correctly, but all types are generally obvious when 
bronchography is used The present senes mcluded 31 
cases of cylmdncal, 3 of vancose, and 12 of saccular 
bronchiectasis The appearances of cylmdncal bron- 
chiectasis m the plain film were not sufficiently charac 
tenstic for diagnosis in many of the cases 

Pneumonia is thought to play a leadmg role in the 
production of bronchiectasis A past history of pneu 
monia was given by 66 per cent of the 46 patients with 
bronchiectasis, and by 32 per cent of the remainmg 168 
persons without bronchiectasis 

The length of time it takes for a reversible bron- 
chiectasis to become irreversible is discussed A case 
IS reported in which the bronchi remamed dilated for 
several months and then returned to normal 

Bronchiectasis FoUowmg Aspiration of Timothy 
Grass Report of Eight Cases Max G Carter and 
Kenneth J Welch New England J Med 238 832- 
836 June 10, 1948 

This is a report of 8 cases of bronchiectasis foUowmg 
aspiration of timothy grass LTie disease is seasonal 
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having Its onset m June or m July The history is sug- 
gestive of a foreign body m the lung Roentgenograms 
shoued a pneumonitis, atelectasis, pneumonia, or lung 
abscess In 7 of the cases, the process was on the right 
side Bronchoscopy was usually resorted to, and in 3 
cases the timothy head uas recovered In 4 cases, no 
foreign body n as found even u ith multiple bronchos- 
copies 

One patient recovered completely folloiv ing broncho- 
scopic removal of the timotliy In tlie remaining 7, 
lobectomy was required because of persistent pneu- 
monitis 

Four illustrations, 1 table 

John B McAneny M D 
Johnstown, Penna 

Histoplasmm and Tuberculm Sensitivity m Relation 
to Pulmonary Calafications Among University of Wis- 
consin Students Helen A Dickie and Elizabeth A 
Clark Ann Int Med 28 1087-1093, June 1948 
Five thousand university students w ere surveyed by 
photofluorograms and tuberculin testing Of these, 160 
showed pulmonary calcification (or, much less fre- 
quently, non-calcified infiltration) with a negative 
tuberculin test Of this number 116 were tested with 
histoplasmm On further study of the photofluoro- 
grams m this latter group, the original diagnosis of cal- 
cification was considered unjustifiable in 32 Of the re- 
mamder 66 (including 5 with non calcified iftfiltrates) 
were histoplasmin-positive, leaving 18 who reacted 
neither to tuberculm nor histoplasmm Fourteen of this 
group were studied fluoroscopically, and 11 were dis- 
carded as without calcification, leaving only 3 who were 
actually negative to both tests These results are m 
good agreement with those of Palmer and others who 
first studied this subject 

In a second study, corapnsmg several groups of 
students, pulmonary calcification was found to be two 
to four times as frequent m histoplasmm reactors as m 
tubercuhn reactors 

Four tables Zac F Endrbss M D 

Pontiac, Mich 

Pulmonary Calcification m Twins Gilbert Houston 
and W A Steiger J Pediat 32 706-710, June 1948 
Two cases of pulmonary calcification m twins are re- 
ported The first twin showed multiple small areas of 
calcification m the right lung field In the second twin a 
small area of calcification was demonstrable m the left 
lower lung field Both children had negative P P D 
tuberculm tests m dilutions up to 0 005 mg , both had 
negative coccidioidm skm tests , and both had positive 
histoplasmm tests of 1-f m 1 100 dilutions 

The symptomatology, physical signs, laboratory find- 
ings, pathology, mode of transmission, geographic dis- 
tribution, and differential diagnosis of histoplasmosis 
are briefly discussed 

Two roentgenograms Eugene R Kutz M D 
Baltimore (Md ) City Hospital 

Employment of Persons with Puhnonary Tuberculous 
Lesions Marion W Jocz, John J Prendergast and 
Carl C Birkelo Occup Med 5 496-605 May 1948 
This report describes the application of a planned 
program for the employment of persons with mactive 
pulmonary tuberculous lesions It is based on ex- 
penence with more than 300 000 exammees of the 


Chrysler Corporation dunng the years 1942 through 
1946, inclusive Specific analyses are presented, dealmg 
with tuberculous persons m the Detroit area The prev- 
alence of active tuberculosis among the applications 
for mdustnal employment was 2 7 per thousand ex- 
ammees, and of inactive tuberculosis, 7 3 per thousand 
examinees The report shows that of each thousand 
persons with inactive tuberculosis 12 5 wdl show active 
lesions durmg the course of ordmary industrial em- 
plojmient after an interval of 21 8 months 

Fifty-one persons whose initial films were diagnosed 
as showmg no tuberculous signs, but in whom tubercu- 
losis developed subsequently, worked an average of 28 2 
months before them lesions were discovered 

The authors conclude that the employment of persons 
with certam types of mactive pulmonary tuberculous 
lesions IS possible and pracbcable The usual conditions 
of employment in a highly mechanized mdustry do not 
constitute a threat to the health of such persons or to 
their fellow employees 

Six tables 

Comphcations of Arrested Pulmonary Tuberculosis 
Abel Froman IHmois M J 93 306-314, June 1948 

A short discussion is presented of the differential 
diagnosis of emphysema bronchiectasis and broncho- 
genic caremoma, complicatmg active or inactive pul- 
monary tuberculosis Quite frequently the symptoms 
caused by the complication are thought to be due to a 
reactivation of the tuberculosis Then valuable time is 
lost in the case of carcinoma or time is needlessly spent 
m the sanatonum m the case of bronchiectasis or 
emphysema 

Cases are presented to illustrate the vanous complica- 
tions 

Ten roentgenograms, 2 photographs 

Zac F Endress, M D 
Pontiac, Mich 

Coeiistmg Pulmonary Coccidioidomycosis and Tu- 
berculosis Robert S Study and Philip Morgenstem 
New England J Med 238 837-838, June 10 1948 

A 24-year old Negro was admitted to the hospital m 
December 1945 a diagnosis of pulmonary tuberculosis 
havmg been made at a separation center A chest film 
at that time showed mfiltration at both apices and in the 
right thud interspace antenorly Durmg the war, the 
patient was on duty m southern California, but was not 
ill dunng this penod 

On admission, \ ray exammabon showed minimal m- 
filtrabon m both apices and an irregular angular shadow 
above the nght clavicle which was fotmd to represent 
a small thm-waUed cavity Sputum examination and 
skm tests at this time were negative for tuberculosis and 
coccidioidomycosis 

The pabent left the hospital m March 1946, but re- 
turned m June Films on the second admission were 
essentially the same as before Sputum and gastne 
washmgs were negative for tubercle bacilli, but on 
duect smear the sputum was found to contam spherules 
of Cocctdtoides ttnmths, and a complement-fixation test 
was posibve The patient i\ as discharged m February 
1947 In October 1947, he was agam admitted because 
of hemoptysis and loss of weight An x-ray examination 
at this time showed considerable enlargement of the 
cavity m the nght apex In addition, the upper thud of 
the left lung was involved by a dense confluent type of 
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infiltration, ivith several poorly defined areas of radio 
lucence Examination of sputum now showed acid-fast 
bacilli Complement fixation tests were strongly posi- 
tive 

Since World War II, vath many service men having 
had trammg in the southwestern United States, the 
possibility of coccidioidal pulmonary infection must be 
kept m mind As this case shows, its coexistence with 
tuberculosis is qmte possible 
Three roentgenograms 

John B McAnena, M D 
Johnstown, Penna 

Coccidioidomycosis in Veterans of World War 11 
H E Bass and A Schomer New York State J Med 
48 1391-1393, June 15, 1948 

This article is a bnef summary of the discussion 
elicited on the discovery of two cases of coccidioidom> - 
cosis in New York City in the Veterans Admmistration 
It typifies the situation which must exist m many places 
outside known endenuc areas of coccidioidomycosis It 
also demonstrates that the radiologist must be aware of 
all possibilities when considermg a chronic pulmonary 
lesion 

In the discussion, the authors brmg out that approxi- 
mately 6,000 members of the Armed Forces acquired 
this disease m a chmcally recogmzable form, and they 
further pomt out that there were probably a far greater 
number havmg a subclmical infection Reference is 
tnade to an article by Fobus and Bestebreurtje (Mil 
Surgeon 99 653, 1946), which is representative of the 
Army's experience with coccidioidomycosis 

S F Thomas, M D 
Palo Alto, Calif 

Primary Pulmonary Coccidioidomycosis Case of 
Laboratory Infection in England. J D N Nabarro 
Lancet 1 982-984, June 26, 1948 

A case of pnmary pulmonarv cocadioidomycosis m a 
laboratory worker in England is described It is 
thought that the patient probably acquired the infection 
during manipulation of cultures seven days before the 
onset of tne illness This is the lower limit of the 
usually accepted mcubation period 

The clmical and pathological features of the disease 
are reviewed One roentgenogram is reproduced, 
showing small irregular patches of consohdation m both 
lungs 

Pulmonary Monihasis R F Robertson Edm- 
burghM J 55 274-281 May 1948 

A fatal case of pulmonary moniliasis in a woman 
forty two years of age is reported At the age of 
twenty one the patient had a severe bronchitis followmg 
a coryza Thereafter she was subject to attacks of 
bronchial asthma, for which she was treated several 
times in the hospital X ray and sputum examma- 
tions were essentially negative Seventeen years after 
the mitial illness the asthmatic attacks had lessened, 
but cough 11 as worse and there was a copious muco- 
purulent sputum Films of the chest showed fibrotic 
lesions m both upper lobes, with cavitation on the right 
side Pulmonary tuberculosis was suspected, but m the 
course of tii o years constant observation tubercle ba- 
cilli 11 ere never found m the sputum though Monilta 
albicans was constantly present 


Three months before her final admission to the hos- 
pital, the patient became dyspneic on exertion, ivith 
edema of the legs, ascites and a profuse diarrhea 
Congestive heart failure secondary to lung disease was 
suspected, and it was for treatment of this that the pa- 
tient was hospitalized Cough and copious mucopuru- 
lent sputum 11 ith occasional hemoptysis had persisted 
undiminished There was no valvular lesion of the 
heart A roentgenogram shoiied diffuse changes in- 
volving both lungs. Hath fibrosis and cavitation m the 
upper zones, the combined appearance strongly suggest- 
ing tuberculosis in a fairly advanced stage A pro 
visional diagnosis of pulmonary tuberculosis was made 
Twelve sputum specimens collected on successive days 
were negative, on direct examination and gumea-pig 
inoculation, for tubercle bacilli, but were positive for 
Monilta albicans Blood culture, production of fixation 
abscess, scrum agglutination, skin test, and therapeutic 
test were negative or unhelpful in establishmg a diag- 
nosis The patient’s condition became steadily vorse 
A rising blood urea polyuna, and impaired renal func- 
tion suggested that uremia was resulting from amyloid 
contracted kidneys 

At autopsy it n-as found that the upper and middle 
lobes of the right lung were almost replaced by several 
large cavities containing a small amount of fanly thick 
purulent fluid from which Monilta albicans could not be 
isolated Similar but less marked changes were found 
m the left upper lobe The remainder of the lungs 
showed congestion, chronic bronchitis and emphysema 
There were no signs of tuberculosis on microscopic ex- 
amination The presence of amyloidosis was con- 
firmed in the liver, spleen, and kidneys The final diag- 
nosis was bronchiectasis nith amyloid disease 

The difficulties m makmg a diagnosis of moniliasis 
are discussed The author concludes that it is doubtful 
if pnmary pulmonary moniliasis really exists He be- 
lieves It reasonable to postulate, however that when 
secondary invasion of other pulmonary lesions is pro\ ed 
by bronchoscopic methods, Manilla may contribute to 
their chronicity 

No roentgenograms are reproduced 


Q Fever Case Treated with Streptomyem Leon 
Rosove, Harold E West, and Albert G Bower Ann 
Int Med 28 1187-1192, June 1948 
The case of Q fever recorded here is the first one to be 
reported as treated with streptomyem The patient was 
severely ill but after forty-eight hours of treatment he 
began to improve rather rapidly In twelve days he 
was discharged symptom free Previous treatment wuth 
sulfadiazine and pemciUin had been without effect 
Films reproduced showed consolidation of the left 
lower lobe with pleural reaction but no flmd Resolu- 
tion vras rather slow but otherwise the appearance is 
essentially that of an ordmary lobar pneumonia 
Three roentgenograms Zac F Endress M D 

Pontiac Mich 


Case of infeebous Mononucleosis with Atypical 
Pneumoma Manuel Rodstein Ann Int Med 28 
1177-1187, June 1948 

A patient of twenty one had clmical and roentgen 
findmgs characteristic of pmnary atypical pneumoma 
Roentgenograms of the lungs revealed progressive 
changes, through to almost complete resolution, also 
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charactenstic of the disease The blood findings, on the 
other hand, i\ere those of an infectious mononucleosis 
and serologic tests for that disease ivere positive The 
author suggests that the virus which caused the infec- 
tious mononucleosis produced the lung findings also 
[It IS becoming more and more apparent that in- 
fectious mononucleosis can affect many ss^stems and 
organs (skm rashes, hepatitis, etc ), so that the author's 
suggestion is a reasonable one Probably many such 
cases occur and go unrecognized, since the pneumonitis 
can be present vnth almost no symptoms and also smce 
infectious mononucleosis is so frequently overlooked ] 
Four roentgenograms Zac D Endress, M D 

Pontiac, Mich 


Mediastmal Emphysema V L Collins M J 
Australia 1 614-618 May 16, 1948 

Mediastinal emphysema most commonly follows the 
rupture of pulmonary alveoli mto the vascular sheaths 
of the lung, producmg interstitial emphysema which 
spreads to the mediastinum From there it may pass 
into the neck, the pleural cavity, or the retroperitoneal 
tissues Thus subcutaneous emphysema, pneumo 
thorax, or retroperitoneal emph 5 rsema may be an 
accompaniment of mediastinal emphysema 

Chmcally the patient with mediastinal emphysema 
exhibits dyspnea and cyanosis The chest movements 
are slight and the thorax is held in a position near full 
inspiration Cardiac dullness is obliterated and heart 
sounds are distant Engorgement of the neck veins and 
subcutaneous emphysema may be present The 
diagnosis is established with the aid of a radiological 
exammation In the anteroposterior film there may be 
little to observe, though a Imear shadow of air along 
either side of the supenor part of the mediastinum or the 
heart borders may give a clue The lateral vieii is there- 
fore of primary importance Characteristically air is 
seen just beneath the sternum If the collection of air is 
large enough, the heart will be displaced posteriorly 
Air may also be seen in the posterior mediastinum 
The appearance must not be confused, however with 
that of tension pneumothorax when air will be seen be- 
neath the sternum because of hermation of the anterior 
part of the mediastmum In this condition, the antero- 
posterior view would accurately depict the situation 
Treatment depends upon the seventy of the symp- 
toms In mild cases sunple measures including the ad- 
ministration of oxygen ivill usually be effective In 
severe cases or cases accompamed by pneumothorax 
more drastic measures such as aspiration of the trapped 
air or insertion of a cannula to allow the air to escape 
under water, may prove to be life-saving 

A case report is included and spontaneous medias- 
tinal emphysema and pneumothorax in the nevbom are 
briefly reviewed 

Four roentgenograms 

Bernard S Kalaxjian M D 
Detroit, Mich 


Diagnosis of Fallot’s Tetralogy and the Rationale of 
Its Surgical Treatment Malcolm N Allen M J 
Australia 1 729-730 June 12 1948 

In infants under twelTC months of age the diagnosis of 
the tetralogy of Fallot is rather difficult since cyanoss 
may not be noticeable and the roentgen findings may be 
difficult of interpretation Later cyanosis clubbing of 
the fingers, polycythemia, and dyspnea become more 


prominent, a systolic murmur is heard over the base of 
the heart, with maximum intensity over the pulmonary 
area, and the boot shaped cardiac silhouette — due to 
pulmonary atresia and hypertrophy of the right ven- 
tricle — IS apparent on the roentgenogram 

The tetralogy of Fallot is by far the most common 
congenital cardiac lesion showmg constant cyanosis 
which IS compatible -with survival at least to childhood 
Several conditions, however, must be considered m the 
differential diagnosis before surgery is attempted The 
Etsenmenger complex is the same lesion without pul- 
monary stenosis Dyspnea and cyanosis are not so 
marked and the left cardiac border shows a bulge in- 
stead of concavity The lungs are congested instead of 
showmg diminished circulation Obviously surgery is 
not mdicated, smce there is no pulmonary stenosis 
Transposttwn of the vessels rarely permits survival be- 
yond infancy X-ray examination shows a rather 
charactenstic silhouette with a narrow mediastinal 
shadow and a large globular heart In the presence of a 
gross septal defect the cardiac shadow is of the enlarged 
sphencal imtral type Pulmonary arteriovenous fistula 
IS a rare cause of cyanosis and clubbmg but m this con- 
dition the cardiac findmgs are negative 

Surgical treatment of the tetralogy of Fallot does not 
effect a cure but does increase the oxygenation of the 
blood A branch of the aorta or the aorta itself is 
anastomosed to the pulmonary artery to allow more 
blood to pass through the pulmonary bed Dyspnea 
and cyanosis are greatly improved unless irreversible 
changes have taken place 
Two drawings 

[The surgical treatment of this anomaly is discussed m 
detail in two papers following that by Allen (C J 
Officer Brown Surgical Treatment of Fallot’s Tetral- 
ogy PP 731-733, R H Orton Anaesthesia m the 
Surgical Treatment of the Tetralogy of Fallot, pp 733- 
^36 ] Zac F Endress M D 

Pontiac, Mich 

Value of Roentgenography m the Diagnosmg of 
Cardiac Disorder Following Rheumatic Fever C J 
Hansson and Enk Jacobsson Acta radiol 29 541-645 
June 30 1948 

Follow up clmical and roentgen studies were made on 
494 children who had suffered one or more attacks of 
rheumatic fever, to determme the condition of the heart 
The time of exammation was m no case less than four 
years after the disease’s mcipiency, and averaged 122 
The x-ray findmgs were decisive m the diagnosis 
m 21 7 per cent of all cases although the clmical-radio 
logK^ correlation was frequently inconstant, as is seen 
by the following table (slightly modified from the origi- 
nal) 

Definite organic heart defect 
Chnicallj and roentgenologically 
Not climcally but roentgenologically 
Clmicallj but not roentgenologically 
Neither clinically nor roentgenologically 
Uncertain organic heart defect 

amicallj but wrth roentgenologic evi 
dence of a defect 

Clmicallj but without roentgenologic 
cndence 

Harr\ j Perlberg Jr M D 
Baltimore (Md ) City Hospital 


121 cases 
6 cases 
160 cases 
116 cases 


42 cases 
GO cases 
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Roentgen Diagnosis of Myocardial Infarction L 
Henry Garland and S F Thomas JAMA 137 762- 
768, June 26, 1948 

The authors reviewed the roentgenkyraographic and 
electrocardiographic records of 249 patients with sus- 
pected or known cardiac disorders Fmdings were 
classihed as "positive,” “negative,” or "questionable ” 
The electrocardiograms were made with standard limb 
and 4F leads and mterpreted by expenenced cardiolo- 
gists 

The two methods were in agreement m 201 cases 
(80 5 per cent) Eight cases had negative kymograms 
and positive electrocardiograms , 12 positive kymograms 
and negative electrocardiograms The authors do not 
believe that the failure of correlation in these cases can 
be adequately txplamed In 28 cases the findings u ere 
questionable with one method and definite with the 
other It IS felt that a combination of questionable re- 
sults with one method and positive with the other mdi- 
cates probable coronary infarct A combmation of 
questionable and negative is thought to indicate that 
there is probably no infarct 

Forty-seven of 58 cases of myocardial infarction had 
positive or probable kymographic findings In 10 in- 
stances kymograms were positive while electrocardio 
grams were negative In 5 of the 10 cases theclmical 
history and findings were typical, so that the diagnosis 
was not in doubt The kymograms were decisive in 
establishing the diagnosis m 6 instances Four of these 
cases are presented m some detail 

The method of roentgenkymography is explained, as 
IS the mterpretation of kymograms Localized diminu- 
tion or absence of pulsation systolic expansion or 
paradoxic pulsation, and partial systolic expansion or 
pronounced diastolic irregularities are considered indi- 
cations of myocardial mfarction 

The authors believe kymography is mdicated when 
the climcal diagnosis is m doubt or when electrocardio- 
graphic findmgs are equivocal or lackmg They also 
note that the kymogram is often more reliable in desig- 
natmg the seventy of an infarct than is the electrocardi- 
ogram M J Shapiro, M D 

University of Michigan 

Diagnosis of Hypertrophy and Dilatation of the Right 
Ventricle Mitral Stenosis and Cor Pulmonale E 
Attinger Schweiz med Wchnschr 78 395-402, May 
1, 1948 (In German ) 

Abnormalities of the right heart are less easily diag- 
nosed than those of the left and may progress even to 
terminal stages unrecognized This discussion is pur- 
sued under three headings roentgen findings electro 
cardtographic findings and climcal findmgs Only the 
part dealing with roentgen findings is abstracted 

After a brief review of the roentgen anatomv of the 
heart, the author states that the direction of the stream 
of blood entering the right ventricle is toward the left 
and donnward whde the exit stream passes almost 
directly upward This results m lengthening of the right 
ventricle as the first change due to elevation of the blood 
pressure m the pulmonary artery But since the heart 
cannot elongate a bulging of the pulmonary conus and 
artery and rotation to the left result, producing the 
typical ' mitral configuration With mcrease in the 
hypertrophy and ddatation the next step is a widening 
of the cardiac shadow which always takes place to the 
left Widening to the nght is verv slight at this stage 
The apex appears large and blunt As enlargement 


progresses, the left border of the heart is more and more 
made up of right ventricle The hypertension of the 
lesser circulation produces the roentgen sign of a 
broadened, sharply outlined, strongly pulsating hilus 
In the nght anterior oblique projection, the enlarge- 
ment of the nght ehambers and the broadenmg and for- 
ward arching of the conus and pulmonary artery stand 
out, while m the left anterior oblique projection the 
elongation of the nght ventricle and the marked round 
mg of the antenor border are prominent The lateral 
projections show both thelast of these findingsand an in- 
crease in the thickness of the heart shadow 

Roentgen study of the lesser (pulmonary) circulation 
IS necessary to estimate the loading of the right ven- 
tricle and the work capacity of the left Two forms of 
overfilling of the lesser circulation can be distinguished 
The first results from arterial hypertension in this sys- 
tem Here the overfillmg is limited to the arterial 
trunks, ending at the capillaries There are found 
widening of the pulmonary artery and its root, broaden 
mg and deepening of the hilus shadow, and widening of 
the artenal shadows extending into the lung fields A 
systolic expansion can be seen, especially in the hdar 
shadows Especially important in distinguishing be- 
tween this and passive congestion is the sharp contrast 
between the normally or excessively aerated lung and 
the overfilled vessels, wath abnormally sharp demarca- 
tion of the vessel shadows The second condition, pas 
sive pulmonary congestion is a result of pressure eleva- 
tion in the entire vascular bed of the lesser circulation, 
both artenal and venous In this, the overfillmg is es- 
pecially noticeable in the central zones of the lungs 
The hilar shadows are enlarged but show expansile 
pulsation only in very severe cases If the condition has 
not progressed to the point of transudation mto the 
alveoli, the lung appears normally aerated, but as 
edema supervenes, there is a progressive loss ol lumi- 
nosity of the lungs, most marked m the bases Focal 
densities then appear, and these may be mdiary m 
character The appearance of a pleural exudate is also 
more common in right than m left heart d is e ase The 
opposite condition a reduced fillmg of the pulmonary 
circulation results from pulmonary stenosis or atresia 
It IS characterized by small hilar and vascular shadow s 

Deteimination of the cause of the nght sided enlarge- 
ment requires study of the left auncle , this is enlarged 
m mitral lesions and in left heart failure of either in- 
fectious or vascular origin The auncle tends to pro- 
ject beyond the nght heart border as it enlarges, but 
this finding may not be shown by the antenor projec- 
tion The right antenor oblique and lateral views will 
show left auncular enlargement as a postenor projec- 
tion of the cardiac silhouette into the retrocardiac clear 
space contrast fillmg of the esophagus aids m demon- 
strating this since it is also displaced by the enlarged 
auncle Study of the right auncle requires the same 
views as study of the right ventncle Increase in the 
shadow of the supenor vena cava with an imdulatory 
pulsation of the upper segment of the cardiac shadow is 
considered typical of enlargement 

Thirteen drawings Lewhs G Jacobs, M D 

Oakland, Cahf 

Aortic Pulmonary Anastomosis m Congenital Pul- 
monary Stenosis Report of Forty-Five Cases WiUis 
J Potts and Stanley Gibson JAMA 137 343-347, 
May 22 1948 

This article reports 46 cases in which congenital pul- 
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monary stenosis was treated by anastomosing the aorta 
direetly to a pulmonary artery This is the procedure 
originally reported by Potts, Smith, and Gibson ( J A 
M A 132 027, 1940) and made possible by the in- 
vention of a clamp which enables the blood to flow 
through the aorta while the anastomosis is performed 

The operation was undertaken 62 times In 48 cases 
the preoperative diagnosis was tetralogy of Fallot 
The classic clinical and roentgen findings of this con- 
dition are reviewed Inability to exercise is considered 
the most important indication for operation The 
authors emphasize that variations from the usual 
picture frequently occur Failure to hear a murmur is 
felt to indicate pulmonary atresia rather than pul- 
monary stenosis X-ray findings are particularly vari- 
able and there may be no roentgen evidence of ab 
normality Evidence of gross cardiac enlargement is 
felt to rmhtate against a diagnosis of tetralogy of 
Fallot 

The preoperative diagnosis in four patients nas 
tncuspid atresia In 11 the roentgen findmgs suggested 
underdevelopment of the right ventricle and there was 
electrocardiographic evidence of left axis deviation, 
which findmgs made possible the differentiation from 
tetralogy of Fallot 

The technic of operation is reviewed and slight 
modificabons recently developed are described 

Anastomosis was earned out m 46 patients, with 4 
deaths, a mortality of 8 8 per cent There was only one 
death among the last 34 patients m whom successful 
anastomosis was accomphshed Two deaths were due 
to cerebral thrombosis , one to bleedmg mto the hypo- 
thalamus, and one to postoperative shock and tension 
pneumothorax m a child with unrecognized apical 
tuberculosis Forty-one patients have survived success- 
ful anastomosis , 39 are greatly improved, with loss of 
cyanosis and clubbmg of fingers, improved nutntion, 
and increased exercise tolerance Two patients, who 
still become cyanotic on exertion, have benefited 
moderately by the operation 

Postoperatively the greatest change has been in exer- 
cise tolerance. There has been an average mcrease of 
30 per cent in oxygen saturation of arterial blood In 
all cases there has been some mcrease m heart size which 
appears to stabilize in one to two months At the time 
this article was written, only a year had elapsed since 
the first operation and the authors make it quite clear 
that evaluation of the total effect of the procedure is not 
yet possible They particularly emphasize that the 
original malformation of the heart and great vessels is 
still present Subsequent to surgery, 3 patients had 
marked cardiac enlargement, and it is feared they will 
soon go mto cardiac failure It is hoped that cardiac 
decompensation can be avoided as an early complication 
by obtaining an anastomatic lumen suflSciently small to 
obviate excessive strain on the already abnormal heart, 
while permitting sufficient flow of blood mto the pul- 
monary circmt to reheve cyanosis 

Six patients were explored in whom pulmonary 
atresia rather than stenosis was found In these cases 
the pulmonary artery was non-functionmg and the 
lumen msufficient to permit anastomosis Three of 
these children died postoperatively, and m general this 
group withstood thoracotomy poorly One instance of 
Eisenmenger’s complex, with adequate flow of blood 
through the pulmonary circulation, contraindicating 
anastomosis of the pulmonary artery and aorta was dis- 
covered on exploratory thoracotomy 


Eleven illustrations, including 8 roentgenograms 
M J Shapiro, M D 
University of Michigan 

THE DIGESTIVE SYSTEM 

Esophageal and Gastric Vances, with Report of a 
Case Hugh F Hare, Esther Silveus, and F A Ruoff 
S Clm North Amenca 28 729-732, June 1948 

Esophageal and gastnc vances are demonstrated only 
by a combined study utilizing both fluoroscopy and films 
of the distal esophagus and fundus of the stomach 
The patient should be examined upnght and supine, 
with both thick and thin barium Spot films taken in 
vanous projections may demonstrate small areas not 
visible fiuoroscopically 

Esophageal varices must be differentiated from air 
bubbles, gastnc mucosa m small hiatal hernias, tortu- 
ous folds (m older patients), mucus curling and beadmg 
of the esophagus, and esophagitis Vances m the 
fundus of the stomach are to be distinguished from car- 
cinoma and localized gastntis 

The association of esophageal and gastnc vances 
with cirrhosis of the liver has been reported, but little 
information is available as to the frequency with which 
they are diagnosed In 16 cases of cirrhosis coming to 
autopsy, the authors found vances m 9 Twelve of 
these patients had been exarmned fluoroscopically but 
m only 2 were varices reported, and in one of these they 
were not present at autopsy This would indicate that 
approximately 60 per cent of patients with cirrhosis of 
the liver have vances at the time of death, but that 
they can be shoivn by roentgenography m less than 16 
per cent It may be, however, that a more careful 
exaimnation would have given a different figure 
Of particular importance is the demonstration of 
vances m the presence of hematemesis, as it may spare 
the patient an unnecessary operation The case of a 
woman with a history of gastnc hemorrhage and a 
roentgenologically demonstrable filling defect in the 
fundus of the stomach is reported The picture was 
suggestive of tumor, and exploration was undertaken 
The patient proved to have cirrhosis of the liver and 
splenomegaly Vances along the greater and lesser 
curvatures were responsible for the fillmg defect 
Five roentgenograms G Regneer M D 

Umversity of Arkansas 

Thoracic Stomach Produced by Esophageal Hiatus 
Henna and Congenital Short Esophagus F Johnson 
Putney Ann Int Med 28 1094-1105, June 1948 
This is a rather ramblmg article m which practically 
all types of diaphragmatic hernias of the stomach are 
touched upon Nothing that is new is presented 
Radiologists will not agree with the statement that 
esophagoscopy is needed along ivith fluoroscopy and 
films to make the diagnosis 

One case of congenitally short esophagus with tho- 
racic stomach in an eight-year-old boy is illustrated A 
case m a man of seventy two with radiographic findmgs 
suggesting a congenitally short esophagus is also pre- 
sented but this was beliex^ actually to be a hiatal 
hernia of long duration In both these cases there was 
stenosis at the esophagogastnc junction which caused 
difficulty in swallomng Several other cases are 
briefly presented 

Five roentgenograms Zac F Endress, M D 

Pontiac, Mich 
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Diagnosis of Gastnc Disease Should Radiology of 
the Stomach Be Abandoned? V J Ejnsella M J 
Australia 1 6011-614, JIaj 15 194S 

The thesis of this author is the deplorable inaccuracy 
and inadequacy of radiological examination of the 
stomach as performed m Australia He describes the 
usual routme as simply fluoroscopy and the taking of 
one or tvro roentgenograms with the patient erect If 
his statements can be taken at face i-alue, there is 
reason for his indictment 

The author believes that the clmician should be very 
thorough m his studv of the patient’s symptoms and 
signs He should also be thoroughly familiar with 
radiologic procedures in the studv of the stomach in- 
cludmg the appearance of the organ radiographicall> in 
all positions He should look upon the radiologist as a 
valued assistant, but no more than an assistant in the 
search for a diagnosis He should instruct the radiolo- 
gist in the manner in which additional studies are to 
be made when the prelimmary radiologic diagnosis is 
not in accord with the clmical impression 

Cases from the author’s own experience and that of 
others aie cited m which the diagnosis bv the radiologist 
was repeatedly m error In some instances as many as 
SIX exaiTunations were made over a period of years be- 
fore a correct diagnosis was made In almost every in- 
stance, the situation was hopeless by that time. Re- 
new of many of the earlier examinations mdicated that 
the diagnosis should have been obnous on the first or 
second radiological examination m most instances Ex- 
amination should be done in the prone supme, Trendel- 
enburg and other positions with rotation of the patient 
from side to side and the use of pressure filming to bnug 
out details 

The author states that many of the inadequate and 
maccurate examinations were done bv semor, not 
jumor specialists in radiology He beheves that this 
can only imply need for much closer co-operation be- 
tween radiologists and clunaans for the benefit of the 
patient 

[To those who desue the candid opinion of others of 
radiological eSorts this article is mdeed worth reading 
m Its entirety Though it mav not apply duectly to 
American radiologists its cnticisra of super-speed in- 
adequate and inaccurate examinations is evidence that 
radiologists are not held m the highest esteem in some 
quarters There is much of merit m articles of this type 
if they do nothing more than stimulate radiologists to 
carrv out their exammations so thoroughly as to 
eliminate all possible sources of error and to correlate 
them findings with those of the climcian, the pathologist, 
and the surgeon for greater accuracy in the early diag- 
nosis of gastnc lesions — B S K ] 

Eighteen roentgenograms 

Bernard S Kalaxjian M D 
Detroit, jMich 

ESect of Tetraethylammomum Chlonde on Gastnc 
Motihty m Man Donald C Dodds Carlton L Ould 
and Moms E Dailev Gastroenterology 10 1007- 
1009, June 1948 

Tetraethvlammomum chlonde is structurally similar 
to acetylcholine The major action of this agent is to 
block transmission of both svmpathetic and para- 
svmpathetic impulses at the autonomic ganglia To 
detennme the effects of the drug on gastnc motility the 
authors studied fluoroscopically 20 apparently healthy 
men between the ages of twentv-one and fifty-fix e 


The vigor of the penstaltic actmty of the stomach was 
recorded and a plain film of the abdomen was made 
three hours after administration of barmm Sub 
sequently the men were given 0 3 or 0 5 gm of tetra- 
ethylammomum chlonde, as a 10 per cent solution, and 
the study was repeated The effects on gastnc and 
mtestmal moi*ement and tone were noted and three- 
hour films were taken to demonstrate any gastnc reten- 
tion and any alterations m the passage of the banum 
through the bowel 

In all subjects peristalsis disappeared from the 
stomach and small bowel m an average of three mmutes 
followmg injection, and the stomach apjieared as a 
large atomc bag Peristalsis remamed absent on an 
average of forty-five mmutes, but m some subjects it 
was not restored m one and a half hours Movement 
returned sooner in the small bowel than m the stomach 
and the three four film showed no change from the 
control study m the speed with which banum trax’ersed 
the bowel There was a significant delay m gastnc 
emptying nearly half the group showmg 25 to 70 per 
cent three-hour retention 

In the discussion, the authors point out that the 
appearance of the stomach after adrmiustration of 
tetraethx lammomum chlonde is stnkmglv similar to 
that after vagotomy They feel that use of the drug 
as a safe non-surgical method of blocking the mgal 
effects on the stomach desenes thorough evaluation 

S F Thoijas, M D 
Palo -Alto, Cahf 


Partial Gastrectomy The Cluneal, Gastroscopic, 
and Radiological Considerabons Moses Paulson and 
Eugene S Gladsden Gastroenterology 10 970-977, 
June 1948 

Clxmcal gastroscopic, and radiologic studies were 
made m a senes of 25 tinsel ected cases m which subtotal 
gastnc resection had been done The patients covered 
a wide age range and the mterval between operation and 
examination was from nine days to five jnars The 
x-ray examination was reported as normal in all but 3 
cases One of the early cases" (i e examin ed pnor to 
the twentv-first postoperatn-e day) showed some reten- 
tion of banum m the residual stomach at twentj-four 
hours and another showed a slightly dilated distal 
jejunal loop Of the cases examined later than the 
twentj first day, onlv one showed any roentgenologic 
abnormality namely a constnction about the stoma 
resultmg in delay m imtial emptymg but not after fixe 
hours 

The alterations observed through the gastroscope 
shortlv after ojieration were usually localized about the 
stoma consistmg of edema with or without ervthema. 
In contrast the later changes tended to be more dif- 
fuse with thickenmg erythema, fnabilitv and occa- 
sionally edema The latter changes were xnnable, 
reversible ex en to normal but recurrent 

In neither the earlier nor the later group was there anv 
consistent relationship between the gastro-mtestmal 
complamts and objectix-e findings 

Three illustrations, 1 table 

Roentgen Diagnosis of Cancer of the Cardiac Region 
of the Stomach Robert S Sherman Surgery 23 
S74-883 June 1948 

In a contribution to a svmpoaum on cancer of the 
tsophagus and cardia of the stomach, chiefly of surgical 
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interest, Sherman presents an excellent review of the 
anatomy of the cardiac region, the technic of its ex- 
anunation, the difficulties of diagnosis, and the things 
for which the radiologist should look While he pre- 
sents nothing new, he has left very little out There 
are some who will disagree \vith accepting the healmg of 
an ulcerative lesion as proof of its benignity, but that is 
a matter of judgment 

A senes of 25 cases seen and operated upon at Memo- 
nal Hospital is analyzed to deterrmne the accuracy of 
the roentgen findings Close correlation with the gross 
pathology was found m practically all respects 

Unusual tumors m this area are also discussed, as 
well as the appearance following surgical removal and 
anastomosis Zac F Kndress, M D 

Pontiac, Mich 

Habitual Prepylonc Spasm. Martin L Tracey 
S Clin North Amenca 28 777-7&i, June 194S 

A discussion of chronic, persistent, long-standing 
prepylonc spasm and its differentiation from organic 
lesions m the prepylonc area is presented The diag- 
nostic procedures consist of (1) repeated roentgeno- 
graphic studies, (2) gastroscopy, and (3) therapeutic 
tnals After the spasm has been at least teraporanly 
diagnosed repeated x ray examinations should be 
carried out m all possible positions particularly with 
the patient supme and turned up toward the left side, 
the nght side facmg the fluoroscopic screen, thus giv- 
mg an air-contrast effect Gastroscopy has been dis 
appbmting because of the difficult angle from which 
the area to be exammed must often be viewed A 
positive gastroscopic study is helpful but negative 
findings do not exclude a lesion 

In the absence of an ulcer niche or any evidence of 
neoplasm the author gives his patients a therapeutic 
trial consisting of bed rest and ulcer management in the 
hospital If this IS followed by complete freedom from 
distress absence or disappearance of occult blood from 
all stools and complete resolution of the defect, one 
can feel that the spasm ivas functional or benign 

Seven cases are discussed in which exploratory lap- 
arotomy was performed when other diagnostic efforts 
had not given an accurate diagnosis 

Two roentgenograms Joe B Scruggs Jr , M D 
Umversity of Arkansas 

Case of Bemgn Myoma in the Stomach O W 
Husebye Acta radiol 29 625-528 June 30 1948 
The author describes a case of myoma of the stomach, 
of unusual size and with irregular calcifications The 
tumor filled the entire fundus and corpus of the stomach 
Under fluoroscopy a duodenal sound was introduced and 
wnth a syringe small quantities of air were blown into 
the stomach The air ascended between the tumor and 
the stomach nail isolating the tumor, and outlimng its 
smooth, regular surface and small pedicle A subtotal 
gastrectomy n-as performed and the diagnosis was made 
histologically 

Four roentgenograms, 1 photograph 

Robert Larner M D 
Baltimore (Md ) City Hospital 

Prolapse of the Gastric Mucosa Report of Six 
Cases Ira A Ferguson Ann Surg 127 879-886 
Ma> 1948 

A rc\ len of the literature on the subject of prolapse of 
the gastric mucosa shons that relativclj little has been 


written upon the subject The condition is apparently 
secondary to a hypertrophic gastritis, the redundant 
mucosa finally being forced by peristalsis through the 
pylorus Typical cases show a duodenal cap which is 
markedly concave at the base and rugal markings can be 
seen in the concavity 

Few cases have so far come to surgery, probably be- 
cause the condition responds rather readily to medical 
treatment Symptoms are those of a peptic ulcer, but 
not always typical 

The author presents 6 cases, m only one of which was 
operation done A film of the operated case is repro- 
duced, showmg the typical findmgs 

Two illustrations Zac F Endress M D 

Pontiac, Mich 

Jejuno-Gastric Intussusception A Rare Comphea- 
tion of the Operated Stomach Sten Aleman Acta 
radiol 29 383-395, May 31, 1948 

The author has reviewed some 70 reported cases of 
jejunogastric intussusception following operation upon 
the stomach of which 12 were diagnosed by x-ray 
Clinically the cases are divided into acute and chronic 
The acute cases are characterized by extreme nausea and 
vomiting (first food, then bile, and finally blood) com- 
bined wnth mternuttent colicky epigastric pain at the 
onset The general condition is at first unaffected, as 
evidenced by a normal pulse and temperature, how- 
ever, the pulse gradually rises There may be some 
swelling and tenderness to the left of the epigastnum 
When first seen, these patients are usually referred for 
roentgen study with a presumptive diagnosis of a 
paralytic ileus or a bleeding ulcer, and routme films 
which may be taken show nothing of significance The 
author advises the use of a small amount of barium with 
compression for the examination of these cases and de- 
scribes the following typical picture The greater 
curvature of the stomach is convex cramally and the 
pyloric segment is displaced to the right Neither is the 
gastro-enterostomy stoma seen nor is the evacuation of 
barium through it visualized A striated filling defect m 
the form of an oval or sausage-shaped shadow protrud- 
ing from the gastro-enterostomy stoma is pathogno- 
monic Across it are narrow streaks of contrast 
medium a few mdhmeters apart With a small intussus- 
ception these lie concentrically around a perpendicular 
axis When enlarged these streaks assume a band-hke 
distribution The streaks are due to a collection of 
banum between the Kerknng folds The gastric mu- 
cosa IS displaced cephalad and when the patient is m the 
erect position, the banum sediment lies infenorly in the 
stomach and the intussusception may float on the sur- 
face like a wire spiral 

The chronic case is less characteristic and the usual 
complaints center around a penodically recurrent dis- 
comfort There is usually a sense of fullness in the 
epigastnum, inth less vomiting than m the acute case 
and no hematemesis Cramp like epigastnc pains may 
occur but not necessarily The discomfort is usually 
associated wath meals and disappears an hour or so 
thereafter There is no absolute obstruction in this 
group, and spontaneous reduction often occurs 

Three types of invagination occur intussusception of 
the afferent loop (invagmatio descendens) , intussuscep- 
tion of the efferent loop (invagmatio ascendens) ac- 
counting for 43 of 58 cases in w hich the type of invagina- 
tion ivas indicated, a combined type with intussuscep- 
tion of both loops From a roentgenologic point of 
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View, only those cases are of interest m which the apex 
of the intussusceptum lies within the stomach, making 
It theoretically possible to obtain the typical striated 
fillmg defect These constitute about 86 per cent of the 
cases 

A case is reported in nhich a jejunogastric intussus- 
ception occurring some tiventy years after a Billroth II 
stomach resection was diagnosed roentgenographically 
The histoTi would indicate that a similar intussuscep- 
tion SLX years earlier u as spontaneously reduced 
Ten illustraUons, including 8 roentgenograms 
Harri J Perlberg, Jr , M D 
Baltimore (Md ) City Hospital 

A Case of Chrome, Non-Specific Jejumtis and Steno- 
sis O W Husebye Acta radiol 29 516-520, June 
30, 1948 

The most difficult portion of the digestive tract to 
examine roentgenographically is the small intestine. 
The author reports a case of chronic inflammation of 
the jejunum in which the survey film revealed gas-filled 
intestinal loops wath greatly thickened walls The 
patient was then given a banum meal and the contours 
of the jejunum were noted Its outline was irregular 
and there were defects in the contrast medium Stric- 
tures were also demonstrable, and the banum was 
delayed m its passage Cancer was suspected At 
operation the stomach was found to be surrounded by 
adhesions and there were numerous areas of dilatation 
and stenosis in the jejunum, from the duodenojejunal 
junction to the ileum The mucosa appeared to be 
chiefly affected, with the musculans and serosa being 
secondanly involved One portion of the bowel ap- 
proximately one yard in length showed the serosa to be 
affected Postmortem examination revealed about the 
same findmgs that were seen on operation The his- 
tologic diagnosis was subacute chrome ulcerativ e inflam- 
mation 

Five illustrations, including 2 roentgenograms 

Eocene R Kutz, M D 
Baltimore (Md ) City Hospital 

Diagnostic Case Study [Gallstone Heus ] E W 
Minty O L McHaffie, and A H Wells Mmnesota 
Med 31 656-659, June 1948 

This paper comes from a Climco Pathological Con 
ference The case reported is that of a woman of 63 
years with a history of gallstone colic followed many 
years later by a sudden attack of intestinal obstruction 
with fecal vomiting and typical roentgen findmgs At 
necropsy a gallstone was found wedged m the ileum, the 
wall of which it had perforated There was a healed 
cholecystoduodenal fistula 

Gallstone ileus is one of the late and serious com- 
plications of cholelithiasis carrymg a mortality of 40 to 
60 per cent It is invariably preceded by some type of 
cholecysto-entenc fistula but, while such fistulas are 
fairly common gallstone ileus accounts for onlv about 2 
per cent of all cases of small bowel obstruction Once 
the condition is suspected, it can be defimtely diag- 
nosed by roentgen examination Fmding of air in the 
bile ducts, as a result of the fistula, is the usual basis for 
diagnosis Sometimes the bile ducts fill wnth banum, 
when the latter is given by mouth but this can also 
occur with a large patent ampulla of Vater At times 
an opaque stone is demonstrable m the small bowel, 
inth proximal distention Dunng a banum enema the 


banum may flow into the terminal ileum and demon 
stratc the stone Thonum chloride in dilutcsolution has 
been given by mouth and m three or four hours it may 
outline the calculus Apparently this does no harm and 
IS not contraindicated, os is barium by mouth, in cases 
of bowel obstruction 

As early diagnosis is imperative for the proper treat- 
ment of this condition, it should be considered a 
possibility m every elderly individual with a history of 
partial or complete bowel obstruction 
One roentgenogram , 1 photograph 

William H Smitti M D 
University of Louisvdle 

Intestinal Intubation in Small Bowel Distention and 
Obstruction Further Expenences with the Single 
Lumen Mercury Weighted Tube and Analysis of 
Compheations Franklin I Harris and Milton ^rdon 
Surg , Gjnec &. Obst 86 647-658, June 1948 

As a result of their experience with the single lumen 
mercury weighted tube for intestinal intubation (see 
Hams Surg , Gynec &. Obst 81 671, 1945), the 
authors advocate certain changes in the structure of the 
tube and in the technic of its introduction One restric 
tion upon which they now insist is that progress of the 
tube downward be stopped at the 3 foot mark until an 
\-ray film has been taken As previously emphasized, 
frequent flat films of the abdomen must be taken and 
the duration of intubation is determined by roent 
gcnological as well as clinical improvement 
Twenty -four roentgenograms illustrate the use of the 
tube and some of the attending complications 

Enterogenous Cysts of the Duodenum Report of a 
Case That Is Unusual If Not Umque W Lowndes 
Peple Ann Surg 127 912-916, May 1948 

Enterogenous cysts of the duodenum are of rare 
occurrence They are said to represent fetal inclusions 
The author found 14 cases m the literature, the oldest 
patient being fifteen years of age His own case is un 
usual in that symptoms developed at the age of sixty- 
nine and roentgenograms made twenty-three years 
earlier showed a normal duodenum The cyst was found 
just beyond the pylorus and had caused partial obstruc- 
tion The author is at a loss to know why if the cyst 
was congenital, it was silent so many years and what 
the factor was that activated its growth 

Four illustrations including 1 roentgenogram 
(For still another case of this unusual condition see 
Lorber and Machella Gastroenterology 10 892, 1948 
Abst. in Radiology 52 605, 1949 —Ed ] 

Zac F Endress, M D 
Pontiac, Mich 

Familial Polyposis and Caremoma of the Colon 
William L Estes, Jr Ann Surg 127 1035-1045 

May 1948 

Polyposis of the colon occurs in the following mam 
forms (1) smgle or multiple polyps developing chiefly 
in adults as simple neoplasms of the mucosa with no 
known cause or following chrome inflammatory disease 
of the colon, as ulcerative colitis, (2) diffuse multiple 
polyposis, seen m chddhood or early adulthood. The 
diffuse type usually has a marked hereditary and 
fatmlial background vnth a strong tendency to malig- 
nant change at an early age 
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The author presents the history of a woman and her 
seven children Her father had died at forty years of 
age, cause unknoivn She herself died of peritoneal 
carcinomatosis following resection of the sigmoid for a 
constricting adenocarcinoma Multiple polyps were 
present in the colon One of the children died in in- 
fancy Of the remaining 6, all have either died of car- 
cinoma of the sigmoid superimposed upon multiple 
poliTiosis or have been shown to have multiple poly- 
posis of the colon or rectum with or without carcinoma 
Such a history as this makes clear the importance of 
thorough investigation of all members of a family in 
which diffuse polyposis of the colon has been found 
The fact that three of this family who were completely 
symptom free were found on examination to have well 
established polyposis indicates the fallacy of de- 
pendence upon history or symptoms alone for the 
diagnosis This may be established by rectal examma- 
tion, sigmoidoscopy, and double-contrast (banum-air) 
enema studies 

The treatment of choice seems to be colectomy with 
preservation of the rectum if it is not invaded by car- 
cinoma A low ileosigmoidostomy is done and, as 
polyps appear m the rectum, they are fulgurated 
Five illustrations, includmg 2 roentgenograms 

Zac F Endress M D 
Pontiac, Mich 

Mucosal Studies in Cohtis Due to Parasites Juban 
Arendt and Jack Coheen Am J Roentgenol 59 865- 
876, June 1948 

The authors stress the importance of the mucosal 
relief pattern as seen on the evacuation film as an aid m 
the diagnosis of parasitic infestations of the colon 
They report such a study m 32 cases In a high per- 
centage of these, mucosal changes, such as spider-like 
widening and derangement of folds were found m 
typical locations, particularly in the cecum, ascending 
colon, and sigmoid In combination with the mucosal 
changes, increased spasticity was observed m these 
areas, sometimes with the characteristic cecal deform- 
ity described by Bell (Radiology 32 332, 1939) Not 
only severe but also milder types of Endamoeba hts- 
tolylica infections (amebiasis proper ) and one case each 
of Dtendamoeba fragtlts and Mon^lui infestation showed 
deviations from normal 

Changes in the cecal area and lower ascendmg colon 
combmed (m a ratio of 2 to 1) with deviations from 
normal m the sigmoid are strongly suggestive of pro 
tozoan infestation, while continuous involvement of the 
colon ascendmg from the rectum and sigmoid suggests 
ulcerative coUtis The character of the ulcers is another 
distmguishmg feature The ulcers of amebiasis have 
been designated by the descriptive terms ‘button-hole 
ulcers, ’ ‘ sea-anemone ulcers, ’ and ' seaweed sloughs 
Theu demonstration in the cecum is barely possible with 
the contrast media at present available In distmction 
from ulcerative colitis, the mucous membrane between 
the ulcers is preserved The coexistence of ulcerative 
colitis and amebic colitis is diagnosed from the roentgen 
appearance of continuous mvolvement of the colon and 
demonstration of Eiidamoeba histolytica in the stools 
A number of excellent examples of the various muco- 
sal patterns are reproduced This article should be seen 
in the ongmal by everyone doing barium studies 
Sixteen roentgenograms, 1 table 

Zac F Endress M D 
Pontiac, Mich 


Ulcerating Carcmoma of the Sigmoid Report of a 
Case with an Unusual Roentgen Picture Maurice 
Feldman, Mark E Gann, and Tobias Weinberg Gas- 
troenterology 10 1018-1021, June 1948 
This IS an interesting case report of an ulcerating 
carcmoma of the sigmoid, which produced little narrow- 
ing or change in the contour of the lumen but was 
demonstrable m a banum enema study as a pseudo 
polypoid filling defect m the banum column The case 
IS otherwuse not unusual but for the fact that the car 
cinoma was not of the common annular type but ran 
longitudinally with the long axis of the sigmoid colon 
Three roentgenograms, 1 photograph 

S F Thomas, M D 
Palo Alto, Calif 


Volvulus of the Sigmoid Colon Victor D Woronov 
Bernards Epstein, and Henry W Louria New York 
State J Med 48 1364-1367, June 16, 1948 
The authors bdieve that two guidmg factors might 
serve to r^uce the high mortality in volvulus of tte 
sigmoid (40 to 46 per cent), namely, early diagnosis and 
co^^n^ in treatment They report 6 cases m 
de^, with fair illustrations The method, which they 
followed was suggested m 1941 by Holmgren (Acta 
radio! 22 4M, mi), who ivas successful in reducing a 
volvulus under fluoroscopic control ivith the use of a 
long enema tube c oi a 

The authors do not imply that this is permanent 
treatment of volvulus, since recurrences take^a^ * 
about 20 per cent of the cases, but consSi^f ^ 
for acu e or subacute volvulus until the patient cm be 
brought into complete control with prop^ pmp^^on 
and adequate preoperative measures ^Paration 

S F Thomas M D 
Palo Alto Calif 


Meckel's Diverticiilum, Jerry W McRoberts Arch 
Surg 56 718-722, June 1948 “ 


A general discussion with mention of 8 cases seen bv 
the author in his practice Three cases are reported m 
some detail Special mention is given the conmh™ 
tions of bleeding and obstruction due to a coneen.t i 
band attached to the tip of the diverticulum Th 
other 5 cases were found accidentally at laparotom 
Lewtis G Jacobs, M JD 
Oakland, Calif 


Temporary Failure of Gallbladder Visualization h 
Cholecystography m Acute Pancreatitis H L s;,! 

and H J McCorUe Ann Surg 127 1207-iS^“ 
June 1948 

In a group of 28 patients cholccystograms were m a 

dunng the acute phase of pancreatitis with lodel ^ 
ndmmistcred mtravenously The gallbladder 
visualized normally m only 12 patients In Q t 
remaimng 16, cholecystography after subsidence of 
acute phase of the pancreatitis gave normal visual 
tion Five others m the group were operated * 
and found to haie a normal gallbladder, in 5 no f 
up was obtained 


Apparcntly in some patients with pancreni,. 
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planation of temporary failure of visualization is not 
apparent 

Six illustrations, induding 3 roentgenograms, and 
1 table Do^ALD R Br\ast M D 

The Henry Ford Hospital 

Intrathoracic Extension of Hepatic Tumors Her- 
bert D Adams S Chn North America 28 679-683, 
June 1948 

Two cases of hepatic tumor with extension into the 
thorax are recorded In both cases the symptoms were 
primarily of thoracic ongm In the first case roent- 
genograms of the chest were reported as showmg 'cloud- 
mg of the left base with an apparent soft-tissue mass 
just above the diaphragm i\ hich produces a depression 
on the air bubble of the fundus of the stomach indicat- 
mg that the mass was fairly firm ” The left diaphragm 
was elevated The mterpretation was “tumor of the 
left lung, probably mahgnant ” Bronchoscopj re- 
V ealed atelectasis of the left lower lobe from extrinsic 
pressure on the bronchus wath no visible tumor Ex- 
ploratory thoracotomy revealed a dense, hard mass in- 
volvang the left lower lobe, Imgula, left diaphragm, and 
left lobe of the Uver , which were resected The patholo- 
gist diagnosed hepatoma ansmg from the left lobe of the 
liver 

One radiographic findmg in this case is of significance 
m estabhshmg the primary site of the lesion — the impres- 
sion on the gastric air bubble by a soft-tissue mass 
This is sometimes a finding in subdiaphragmatic abscess 
mvolvmg the left lobe of the Uver, and in this case indi- 
cates that the primary tumor was beneath the dia- 
phragm 

In the second case bronchoscopy was essentially nega- 
tive Roentgenograms showed a rounded mass of 
soft-tissue density m the anterior portion of the 
right chest, which appeared to be continuous mth the 
diaphragm The findmgs suggested either a hernia 
through the foramen of Morgagni or a pleural cyst At 
operation there was found a localized eventration of the 
diaphragm with a rounded mass of normal Iiv’er pro- 
trudmg mto the thoracic cavity, covered by a thm 
layer of atrophic diaphragm This defect was re- 
paired and the patient recovered The symptoms w ere 
apparently due to a minimal bronchiectasis 

Three roentgenograms are reproduced but do not show 
all pomts mentioned m the text, due to losses m repro- 
duction G Regmer, M D 

Umversity of Arkansas 

Cholangiography Magnus I Smedal and C Frank- 
Im Somberger S Chn North America 28 606-611 
June 1948 

In the Lahey Clmic visualization of the biliary tract 
by means of opaque media is reserved primarily for 
those cases m which a plastic operation or a repair of a 
common duct has been performed or when the common 
duct has been opened and a T-tube left in it In rare 
instances m which anomalies of the common duct have 
been encountered at operation subsequent cholangiog- 
raphy may be of value to determine function Dio- 
drast IS the medium employed and only occasionally is it 
mjected under fluoroscopic control The syringe 
method is used and at the slightest evidence of resist- 
ance the injection is discontmued and radiography 
begun 

The routine films are a plain film before injection, 
an anteropostenor stereoscopic and a right lateral film 


of the right upper quadrant immediately after injection, 
a single anteroposterior and occasionally a right lateral 
film at fifteen to thirty minutes The T-tube remains 
clamped until the last film has been taken 

Thirteen roentgenograms 

Chalmers S Pool M D 
Unix crsity of Arkansas 

Chmeal Evaluation of Cholangiograms Hart Hagan 
and H L Townsend Ann Surg 127 810-815 May 
1948 

HOiencv er a drainage tube is placed in the common 
duct or a bilary fistula exists, cholangiography can be 
done If calculi are found the cholangiogram should be 
made before the tube is removed and the patient dis- 
missed In an occasional case it will rev cal a stone left 
behmd during common duct exploration By the use of 
a portable Buckj diaphragm it is possible to obtain 
good films m the operating room at the time of surgery 
the so-called ‘immediate” cholangiogram This is un- 
doubtedly the procedure of choice and, if adopted as a 
routine should save many secondary operations The 
technic is described 

The authors list the indications for cholangiography 
as follows 

(1) In common duct drainage and biliary jlfistula, 
delay ed cholangiography is used m all cases to determme 
the presence of stones or other pathologic conditions 
and to observe the return of the common duct to normal 
size and function 

(2) In acute cholecy stitis if cholecystectomy is per- 
formed, an immediate” cholangiogram can be ob- 
tained by injecting the opaque medium through the 
cystic duct If only a cholecystostomy is performed, 
there is no praeticable advantage accomplished by an 
‘immediate ’ cholangiogram , but a delay cd ’ cholangio- 
gram, obtamed by mjccting an opaque medium 
through the drainage tube after free drainage has been 
established, will often give invaluable information 

(3) In cases of elective operations for chrome 
cholecystitis and cholelithiasis, the ‘ immediate” 
cholangiogram can be used routmely without great 
difficulty or loss of tame by^ injectmg the opaque 
medium through the cystic duct, the gallbladder or the 
common duct 

(4) In anomalies of the ductal system encountered at 
operation, an 'immediate” cholangiogram obtamed by 
mjecUng the opaque medium through the cystic duct 
or gallbladder, should be used and wiU giv e the surgeon 
assurance and comfort by fumishmg immediate visual 
demonstration of the ductal system 

Mention is made of the difficulty of obviatmg re 
spiratory movement durmg the rather long exposures 
necessary but one wonders why the anesthetist could 
not hold the patient’s nose and mouth closed for that 
time 

Seven roentgenograms, 1 drawmg 

Zac F Exdress M D 
Pontiac, Mich 

Hiatus Herma, Diverticula and Gall Stones. Saint’s 
Triad. C J B Muller South African M J 22 
376-382, June 12 1948 

The author was unable to find any reference m the 
literature to the association of hiatus hernia, diverticula 
of the colon and gallstones His attention was first 
called to this triad by Professor Saint of Cape Toivn 
(whence the designation Samt’s triad) and he has him- 
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self seen 3 cases in a pcnod of si\ months He reports 
these cases briefly , discusses the signs and symptoms of 
the component diseases, and describes the technic of 
their roentgen demonstration 

In the differential diagnosis of hiatus hernia, three 
conditions must be kept m mind phrenic ampulla, 
esophageal diverticulum, and other diaphragmatic 
hernias Usually little difficulty is experienced in dif- 
ferentiating diverticula from other conditions but 
they may on occasion simulate calcification m difi'er- 
ent sites from the region of the gallbladder to the left 
iliac fossa Irregularity of the colon may suggest some 
resemblance to carcinoma Gallstones must be dis- 
tinguished from renal stones, calcified costal carti- 
lages, etc 

Nine roentgenograms 

Papilloma of the Gallbladder Case Report Gordon 
McHardy and Edivin Edivards New Orleans M & 
S J 100 573, June 1948 

A case of papilloma of the gallbladder diagnosed 
roentgenologically and proved at operation is re- 
ported The papilloma had separated from its pedicle 
and lay free in the lumen of the gallbladder 

One roentgenogram 

Certain Radiological Aspects of Acute Pancreatitis 
J Garcia-Calderon, R Sarasin, and G Marquis J de 
radiol et d’Hectrol 29 243-245, 1948 (In French ) 

The authors desenbe the roentgenologic findings m 
the gastro-intestmal tract m two patients with acute 
pancreatitis These consist prmcipally of morphologic 
and functional changes m the stomach, duodenum, and 
jejunum In the stomach, a laking in the horizontal 
portion of the pylonc antrum is described, extending on 
to the mtemal margin of thq vertical segment Dilata- 
tion with atoma of duodenum and jejunum, but also 
with compression by the pancreatic mass of the ter- 
rmnal portion of duodenum, is described m one case 
and, m the other, compression of the first loop of jeju- 
num Simeon T Cantril, M D 

Seattle, Wash 


THE MUSCULOSKELETAL SYSTEM 

Myiedema with Delayed Closure of Epiphyses m 
Seit^y Mature Women J C Mussio Fourmer, 
J C> Barsantini, and H C Bazzano J Clm Endo- 
crmol 8 482^86, June 1948 

The authors present the histones of 4 myxedematous 
women m whom there was evidence of a retarded clo- 
sure of certain epiphyseal lines, though menstruation 
had begun a long time previously (eleven to twenty- 
nine years) These findings suggest that estrogens 
alone are not sufficient to lead to closure of the epiphys- 
eal lines and that the thyroid hormone plays a part m 
the process It may act directly upon the epiphyseal 
cartdages m co-ordmation with the estrogens or, by 
duect or indirect action, it may induce the adrenal cor- 
tex to secrete some hormone which influences closure of 
the epiphyses 

In order to explain the greater delay m synostosis m 
panhypopituitarism than m ovarian msuffiaency 
Albright et al (Am J M Sc 204 625, 1942 Abst m 
Radiology 41 204, 1943) suggested that the adrenal 
cortex may contribute to closure of the epiphyses The 
existence of an adrenal cortex deficiency in the course of 


mjrxcdcma is demonstrated by decreased 17-ketosteroid 
excretion, and by the return of this excretion to normal 
after the admimstration of desiccated thyroid This is 
111 accord with the hypothesis that a deficiency of the 
adrenal cortex may be a factor m myxedema contribut- 
ing to delay m closure of the epiphyses m spite of nor- 
mal ovarian function 

Two roentgenograms , 4 photographs 

Value of Routine Roentgenograms of the Wrist m a 
Pediatric Service M G Peterman, W B Frey, and 
J D Raster Am J Dis Child 75 671-^7, May 1948 

As an argument for adoption of routme filming of the 
wrists of all children requiring medical attention, the 
authors analyze their observations in 684 cases, half of 
which represented hospital admissions and half private 
patients The percentage of abnormal findings was 
practically the same in each group, 10 21 per cent for 
the hospital series and 9 97 per cent for the private 
cases Slightly more than half the children showed 
only delayed ossification Other entities seen included 
rickets, scurvy, congemtal syphibs, lead poisoning, 
mongolism, chondrodystrophy, osteochondroma, ostei- 
tis, and pubertas praecox 

[Routine exammation of any part of the body is always 
productive of a certain amount of unsuspected pa- 
thology but the practice has two very definite disadvan- 
tages First of all it would add considerably to the 
medical bill of the nation if every pediatnc case were to 
be filmed and secondly any routme procedure tends to 
dull the clinician’s acumen and to make him more and 
more dependent upon others for his diagnoses We 
suspect that thmgs of this nature would be done m all 
fields under a sociabzed system — Z F E ) 

Five roentgenograms, 6 tables 

Zac F Endrbss, M D 
Pontiac, Mich 

Dysostosis of Skull, Face and Extrenubes (Acro- 
cephalosyndactyly) Robert W Buckley and Paid 
I Yakovlev Am J Dis Chdd 75 688-694, May 
1948 

The literature on acrocephalosyndactyly is reviewed 
and a smgle case is reported The mterestmg findings 
on roentgenography were (1) acrocephaly (short 
anteroposterior diameter, increased distance between 
base and vault, with deep digital markmgs m the frontal 
bone), (2) fusion of both shoulder jomts, (3) short, 
bowed humeri, (4) shortemng, deformity, and partial 
fusion of phalanges 

The condition is believed to be due to a germ-plasm 
defect influencing the growth of both ‘ cartdaginous” 
and 'membranous” bone In only 1 case m the litera- 
ture was a familial tendency evident 

Three roentgenograms , 6 photographs 

Zac F Endress, M D 
Pontiac, Mich 

Infantde Cortical Hyperostoses Report of a Case 
Katherme T 'Chen and Tmg-Smg Yu Chmese M J 
66 266-267, May 1948 

A case of mfantde cortical hyperostoses is reported 
from Chma The findings differed from the typical pic- 
ture desenbed by Caffey (see 'Caffey and Silverman 
Am J Roentgenol 54 1, 1945 Abst m Radiology 46 
538, 1946) m several respects The lesions were at first 
limited to the long bones of the extremities, wnth on 
mandibular mvolvement demonstrable cbnically or 
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roentgenographically until the age of si\ months, the 
radii ivere predominantlj involved and the ulnae onl> 
slightly so, fever was absent throughout most of the 
course 

Multiple Cartilaginous Exostoses (Hereditary De- 
forming Chondrodysplasia) Fun-Yong Khoo, Pmg-Yi 
Chang, Ching-Tan Lee, and Kuo-Sheng Fan Chinese 
M J 66 252-256, Mav 1948 

hlultiple cartilaginous exostoses appear to be as 
common among the Chmese as among other peoples 
Sev en cases seen m a penod of four years are here re- 
corded, with the roentgen findmgs Four of the patients 
were members of the same family and m two others there 
was evidence of a definite hereditary factor 
Five roentgenograms 

Olher’s Disease Report of Case Roger W Dick- 
son and Shirley M Cohen J M A Georgia 37 205- 
207, June 1948 

A boy of 22 months showed the characteristic fea- 
tures of Ollier’s disease (hereditary deforming chondro- 
dysplasia) Bony projections were palpable along the 
anterior axillary regions of the nbs and at the upper 
ends of all the long bones, most marked at the distal 
ulnae, proximal humen, distal femora, and proximal 
tibiae The long bones were slightly dimimshed m 
length Exostoses were also present in the child’s fa- 
ther and two paternal uncles On roentgen examina- 
tion both showed some deformity of the long bones with 
cyst like areas of cartdagmous exostoses 

The transmission of the disease was through the 
paternal grandmother She herself had no apparent 
lesions, but two of her sisters had a few small bony 
projections, and one brother had many large ones 
Two roentgenograms, 1 chart 

Ewmg’s Sarcoma of the Rib Edward M Kent and 
F S Ashbum Am J Surg 75 845-848, June 1948 
A brief review of the literature of the past ten years 
reveals 311 cases of Ewmg's sarcoma, 21 of which were 
considered to be pnmary m the nbs The authors fur- 
nish a digest of the natural history of the process, its 
diagnosis, and proposed forms of therapy Their case 
was that of a 17-year-old boy who complained of left 
chest pam for one year and chest deformity of five 
months duration After diagnosis by aspiration 
biopsy, roentgen therapy was given to the extent of 
5,000 r at 400 kv The large mass decreased rapidly 
and its remamder was later excised The tumor arose 
from the fifth rib and had extended to mvolve the left 
lung, about one-third of which was also resected The 
patient was well thirteen months after operation but 
the authors believed his prognosis to be poor 
Five roentgenograms Horace G Butler, M D 
Umversity of Pennsylvania 

Osteoid Osteoma. J E Pntchard and J W Mc- 
Kay Canad M A J 58 567-575, June 1948 
The osteoid osteoma is a small but usually painful, 
tender, and troublesome benign lesion of bone. It has 
often been mistaken for other conditions such as chrome 
osteomj elitis, cortical abscess, sclerosmg osteitis, 
osteochondritis dissecans, tuberculosis, bone cyst, and 
even sarcoma The differential diagnosis is not always 
easy without the aid of histologic sections 

Fifteen cases of osteoid osteoma are presented in 


this report with x-ray and histologic findings Early in 
the course of the disease, even though pam and tender- 
ness and sometimes swelling of the soft tissues are 
marked, there maj' be no noticeable radiologic change 
At a demonstrable stage, a more or less rounded nodule, 
commonlj 0 5 to 1 0 cm in diameter, is seen It ma> 
be entirely within cancellous bone, enturely nithm the 
cortex, subpenosteal, or in the deep margin of the 
cortex bulging into the medulla The consistency of 
the nodule vanes from that of soft, spongy to hard 
bone It mav be brownish red, pmk, or pearlj gra> 

The fundamental nature of the osteoid osteoma is that 
of a very cellular osteoblastic tjTie of connective tissue 
well v'aKnitanzed and containing numbers of multi 
nucleated giant cells It reminds one of the type of 
tissue seen in the metaphysis of growing bone Small 
irregular, scattered deposits of osteoid can be detected 
At this stage the roentgenogram will reveal a small 
more or less rounded radiotranslucent area which is 
compnsed of the non-calcified tumor and the immedi 
ately surrounding zone of reactive connective tissue 
At the periphery, new bone formation may be stimu- 
lated, producing a rim of condensation about the rare 
fied nodule 

The next phase is calcification of the osteoid Be- 
jond the margin of the tumor nodule the vascular con- 
nective-tissue zone persists The roentgen appearance 
will now be that of a central opaque body surrounded 
by a zone of radiotranslucency 

Osteoid osteoma is a disease affecting chiefly young 
adults and adolescents and occurs about twice as often 
in the male as in the female The predommant loca- 
tion IS in the bones of the lower extremities As yet 
this tumor has not been reported m the nbs, clavicles, 
scapulae, or skull bones other than the mandible Pam 
IS the outstanding symptom and swelling of the regional 
soft tissues IS often found Trauma cannot be con- 
sidered an etiologic factor There is usually no signifi- 
cant nse m temperature, pulse rate, or leukocytes, and 
regional lymph nodes rarely enlarge Surgical removal 
usually gives prompt relief of symptoms and a lastmg 
cure 

Seventeen dlustrations, mcludmg 8 roentgenograms 
WvNTON H Carroll, M D 
The Henry Ford Hospital 

Eosmophihc Granuloma of Temporal Bone Associated 
with Diabetes Insipidus A Case Report J Lewis 
Dill Ann Otol , Rhm &. Laryng 57 531-537, June 
1948 

Eosmophihc granuloma has been observed in prac- 
tically all the bones of the body except the carpals, 
metacarpals and phalanges and the correspondmg bones 
of the feet The most common symptom is mild local 
pam, associated with swelling of the soft tissues and 
tenderness In a limited number of cases an increase m 
the eosinophils m the blood has been found Two 
cases have been reported in association with diabetes 
msipidus, and a thud is here recorded 

In this case, the diagnosis of diabetes insipidus was 
made at the age of two and a half years At four and a 
half years the child was seen with a fourteen-months 
history of a draining right ear Exaimnation of the 
ear showed a purulent discharge in the canal and a 
sweUmg of the posterior canal wall, resembhng a fur- 
uncle, the ear drum was not visualized A roentgeno 
gram revealed clouding of the right mastoid with some 
destruction A mastoidectomy was advised but was 
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refused by the parents On March 5, 1946, the tonsils 
and adenoids were removed At that tune the right 
ear was stdl draining and the furuncle of the posterior 
auditory canal wall was stdl present On Dec 30, 
1946, roentgenograms showed sclerosis throughout the 
extent of the nght mastoid No cells were visuahzed 
A large irregular area of destruction of the temporal 
bone above the mastoid was found 

A nght simple mastoidectomy was performed m 
January 1947 A large, oval, irregular area of the 
temporal bone was found destroyed and the dura ex- 
posed The mastoid cells had been competely replaced 
by a whitish cholesteatomatous material, which pro- 
truded through the fistula of the posterior canal wall 
A pathologic diagnosis of eosmophilic granuloma was 
made 

Shortly after operation, small secondary lesions were 
observed m the right parietal bone, demonstrable as 
rounded shadows of decalcification Following v ray 
therapy these areas appeared to have recalcified 
The dose was 400 r to each of two fields, a right mastoid 
and a right parietal, administered m 100 r fractions at 
intervals of three or four days The factors u ere 140 
kv , 6 ma , 0 5 mm Cu and 1 0 mm A1 filtration, half- 
value layer 0 5 mm Cu, 24 cm distance, 39 r per 
minute 

Four roentgenograms Stephen N Tager, M D 

Urbana 111 

Bosmophihc Granuloma of Rib Elmer Maurer and 
George A DeStefano J Thoracic Surg 17 360-358, 
June 1948 

Thirty-mne cases of eosinophdic granuloma of bone 
have been reported and only 6 of these have been soli- 
tary m a rib A case is reported m a 16 year old boy in 
whom the left fifth nb postenorly showed an expanding 
lesion of a destructive nature 9 cm long The only 
complamt was pain over the anterior left chest for one 
month There were no abnormal physical findings 
The most probable preoperative diagnosis was osteo- 
gemc sarcoma, and the lesion was widely resected It 
proved to be an eosinophihc granuloma 

Solitary eosinophdic granuloma of bone may simu- 
late bone cyst, giant-cell tumor Ewing’s tumor, solitary 
myeloma, osteogenic sarcoma, or osteomyelitis Mul- 
tiple lesions may resemble multiple myeloma, meta- 
static tumor, osteitis fibrosa cystica, Letterer-Siwe dis- 
ease, or Hand-SchflUer-Chnstian disease Actually 
these last tu o diseases are probably the same as eosino 
philic granuloma with different clinico anatomic expres- 
sions 

The authors advocate surgical excision, although some 
lesions heal spontaneously and others have responded to 
roentgen therapy 

One roentgenogram, 2 drawings, 2 photomicro- 
graphs Harold O Peterson, M D 

University of Minnesota 

Sohtary Bone Cyst of the Os Calcis (A Form of 
Osteitis Fibrosa) John M Hundley J Arkansas 
M Soc 45 7-8 June 1948 

The solitary bone cyst, a form of osteitis fibrosa cys- 
tica IS nsually found m the proximal portion of the 
femur the humerus, and the tibia Cases involving the 
frontal bone, mandible, patella, etc , have been re- 
ported The author presents a case because of its 
unusual location — the os calcis Only 4 previous cases 
of solitary bone cj-st m this site have been recorded 


Mulbple Cystic Tuberctdosis of the Bones Mc- 
Lemore Birdsong and CamiUus S L’Engle, Jr Pediat- 
rics 1 767-770, June 1948 

Proved cases of multiple cystic tuberculosis of the 
bone are uncommon m the pediatric literature, only 13 
cases haxnng been previously recorded The case of a 
thirteen month-old chdd is presented with the rare 
combination of cystic tuberculosis m the flat and long 
bones as well as in the bones of the hands and feet 

Three roentgenograms 

Mulbple Myeloma with Spinal Cord Compression as 
the Imtial Fmdmg Leopold J Snyder and Seymour 
K. Wilhelm Ann Int Med 28 1169-1177, June 
1948 

A single case of multiple myeloma causing paraplegia 
by extension into the spinal canal is presented m detail 
Imtial films made before the paraplegia became com- 
plete showed a paravertebral soft-tissue mass and 
destruction of one pedicle of the fourth dorsal vertebra, 
the body of which was partly collapsed An air myelo- 
gram shoxsed an incomplete block, with displacement 
of the cord at that level Retrograde pyelography 
ruled out a primary tumor in the genito urmary 
tract Laminectomy was done and as much of the mass 
as po^ible was removed It had not become attached 
to the dura After a microscopic diagnosis of plasma- 
cell myeloma was made, the skull was x-rayed and 
typical punched out” areas were demonstrated The 
decompression of the cord, followed by deep roentgen 
therapy resulted m almost complete recovery from the 
paralysis The ultimate prognosis is, of course, hopeless 
but the pabent was able to return to work 

This case serves to emphasize txvo points worth re- 
membering (1) Do skull films nhen a neoplasm of 
unknown ongm is seen m the spine (2) Larmnectomy 
for decompression is xxorth the effort if there is pressure 
on the spinal cord 

Four roentgenograms, 2 photomicrographs , 1 chart 
Zac F Endress M D 
Pontiac, Mich 

Gout Report of an Unusual Case m a Yoimg Mnn 
Morton E Berk Am J M Sc 215 290-295, March 
1948 

A man aged 28 complained of pain in the mterphalan- 
geal jomts, especially m the left small finger At the 
age of eleven he had experienced recurrent bouts of 
pain in the metatarsophalangeal joints of both great 
toes At the age of twenty-txv o, because of pain m the 
right great toe, an operation was performed and the 
contents at the base of the second phalanx were re 
moved They proved to be sodium urate crystals, 
but the pabent nas not informed of the diagnosis He 
had had two hospital admissions during the past year 
and had been discharged with a diagnosis of rheumatoid 
arthritis 

Most of the joints m the extremibes were swollen, 
tender, and deformed, and their movements were re 
stncted Purulent material was tncklmg from the dis- 
tal interphalangeal jomt of the right fifth finger, xvhich 
was very tender Sodium urate crystals u ere found m 
a small cyst” behmd one ear Roentgenograms showed 
extensive destruction of the first metatarsal and the 
proximal phalanx of the great toe Amputations of 
the great toe and infected finger were performed, along 
with remoxul of the tophaceous materia] 
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Although the onset of this disease is rarely before 
thirty-five, this patient had distinctly gouty symptoms 
which had appeared before the age of eleven A very 
poor individual, he had subsisted on a basic diet, rarely 
supplemented by alcoholic beverages Tophi com- 
morfy are found at the ear margins, his resembled a 
sebaceous cyst behind the ear On five occasions this 
patient had blood unc acid studies under the normal 
upper limit It has not been sufficiently stressed that 
acute arthritis or gout is of an inflammatory nature, 
with a high sedimentation rate The temperature was 
above normal dunng all periods of pain 

Careful removal of the tophaceous material brmgs 
relief from cnpphng pain 

Two roentgenograms, 2 tables 

Benjamin Copeeman, M D 
Perth Amboy, N J 

OsteoarthntiB of the Cervicodorsal Spme (Radicuh- 
tiB) SimulatinE Coronary-Artery Disease Chmcal and 
Roentgenologic Findmgs David Davis and Max 
Ritvo New England J Med 238 857-866, June 17, 
1948 

This IS a study of 43 patients with radiculitis, in 23 of 
whom coronary artery disease was suspected from the 
presentmg symptoms There have been several presen- 
tations of roentgen findmgs in cervical radiculitis, but 
there are few data on the changes m dorsal radicuhtis 
The diagnosis of radiculitis is based on the presence 
of at least two of the foUowmg criteria symptoms with 
defimte radicular characteristics, reproduction of at- 
tacksby pressure over the spine, and prompt response 
to orthopedic therapy The pam is rather charac- 
teristic, with attacks coming on in bed at night, precipi- 
tated or aggravated by change m position , it may be 
produced, also, or accentuated by coughing or strammg 
at stool 

In the group of 43 patients studied, 32 were males and 
11 were females They were observed over a penod of 
weeks or months before a defimte diagnosis of radicub- 
tis was established The outstandmg clmical findings 
were attacks of severe substemal or precordial pam 
radiating to the left upper extremity or neck or jaw 
The pam is descnbed as a pressure sensation, heavmess, 
or a vise like constriction It closely resembled the 
pam of coronary heart disease Some patients com- 
plained of a peculiar respiratory distress, m the nature 
of mability to take a deep breath 
Any factor that narrows the mtervertebral foramen 
may cause nerve root irritation Marginal osteophytes, 

thmmng of the mtervertebral disks, osteoarthritis of 
the postenor articulations, and postural changes may 
aSect the sue of the foranuna The roentgenologic 
demonstration of osteoarthritis may be a great aid in 
estabhshmg a diagnosis of radiculitis particularly where 
the symptoms are of short duration and the attacks 
cannot be reproduced or the pam is not of the 
characteristic type 
Five roentgenograms, 2 tables 

John B McAnbny, M D 
Johnstown, Penna 

Value of Conservative Management m Cemco- 
brachialPaim G E Haggart J A M A 137 608- 
513, June 5, 1948 

The author reviews the vanous causes of cervicobra- 
chial pain and stresses the favorable results ob tain ed 


by conservative therapy He divides the cases into 
two groups (1) those with abnormalities apparent in a 
roentgenogram (cervical nb, abnormal first nb, cervico- 
dorsal scoliosis, asymmetry and variations in thoracic 
outlet, arthritis, and protrusion of cervical disk shoivn by 
myelogram) and (2) those with abnormalities not appar- 
ent in the roentgenogram (scalenus anticus syndrome, 
costoclavicular compression, hyperabduction syndrome, 
causalgia or sympathetic dvstrophy, and postural de- 
fects, t e , abnormal relationship of shoulder to thoraac 
cage) 

Those difficulties included under postural defects 
are believed to be the most frequent The author feels 
that "sagging and droopmg of the shoulders exert tension 
on the brachial nerve roots and blood vessels, stretch- 
ing the structures stdl more tightly over the upper edge 
of the thoracic outlet ” Likewise, during growth, as 
the gradual descent of the thoracic structures progresses, 
the frequency of difficulty increases, especially in 
women 

The clande and an abnormal nb may constitute a 
vise, in which the third part of the artery as well as the 
plexus are gnpped 

Hypertropluc changes can develop to the pomt 
where there is spur formation large enough to protrude 
into the mtervertebral foramina 

Pam due to herniated disks is qmte rare 

In cervical nbs over 6 cm long, one can expect 
trouble, especially if this nb is fused with the first nb 

Many cases of scalenus anticus syndrome are re- 
lieved because of the removal of one jaw of a vise The 
author found no histological evidence of hyperplastic or 
fibrotic musde 

In the hyperabduction syndrome, the scalenes are 
relaxed whereas the pectoralis mmor compresses the 
vessels and nerves 

Haggart’s 20 patients ranged m age from twenty- 
four to sixty years (average thirty-mne) Females 
predominated, 3 1 Fifty per cent were employed in 
occupations where constant use of the arms or pro- 
longed flexion of neck and shoulders was required 
Thirty-five per cent were housewives In 15 per cent 
there was no relation to occupation There were 3 
cases of cervical nbs, 3 of protruded cervical disks, 3 of 
degenerative spondylitis, 1 of scoliosis, 3 of antenor 
scalene syndrome, 3 of costoclavicular compression 
syndrome, 3 of hyperabduction syndrome, and 1 case of 
trauma 

Most of the patients were treated on an ambulatory 
basis, with graduated exercises, postural traimng, sleep- 
ing posture training, and change in type of employ- 
ment Except for causalgia, where sympathectomy is 
the treatment of choice, all cases were given a trial of 
conservative therapy before surgery was recommended 

Seventeen of the 20 patients had good and excellent 
results on conservative therapy One disk case, 1 
hjrjiertrophic spondylitis case, and 1 costoclavicular 
compression case had only "fair" results 

S B Feinberg, M D 
Umversity of Michigan i 


Causabon and Treatment of Painful Stiff Shoulder 
Subdeltoid Bursitis, Periarthntis, Tendinitis, and, 
Adhesive Capsulitis Henry W Meyerdmg and John 
C Ivms Arch Surg 56 693-705, June 1948 
The causes of stiff, painful shoulder are many In- 
flammatory degeneration m the rotator cuff, with 
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calcification which may rupture into the subdeltoid 
bursa, is only one of these Tuberculosis of the shoulder 
joint, tuberculous bursitis, acromioclavicular separa- 
tion, fracture of either the glenoid or the greater tubercle 
of the humerus, ruptured supraspmatus tendon, infec- 
tion of the joint, osteomyelitis, tumor, and occasionally 
even coronary disease may be accompanied by a stiff, 
painful shoulder The 150 cases on which the present 
report is based represent almost entirely chrome degener- 
ative conditions of the rotator cuff, and most of them 
had received more or less treatment elsewhere 

In the acute stages, rest m bed, local heat, increased 
fluid intake, traction, and anodynes are used Abduc- 
tion is encouraged, and diathermy and roentgen irradia- 
tion may be used In the subacute recurring stage, 
conventional diathermy, radiant heat, stretching, 
and active and assistive exercises should be earned out 
routinely If abduction remams difficult, traction or 
manipulation followed by an abduction sphnt is used 
Physical therapy was employed m all patients, but 
when conservative measures faded surgical treatment 
was used Curettage or excision of the calcified area 
IS employed, with needlmg and manipulation to break 
up adhesions after operabon Local injecbon of pro 
came or block of the suprascapular nerve may give 
added benefit A roubne postoperative or postmanip- 
ulative film should be made to exclude fracture 

Forty of the reported cases had roentgen therapy 
repeated small doses being centered over the pomt of 
maximum tenderness In the acute stage, a dose of 
76 r was given on alternate days for three or four doses, 
while m the subacute or chronic stage 100 r was given 
twice weekly Results were more favorable m the 
acute stage Considering all patients and all forms of 
treatment, a favorable result was obtained m 86 per 
cent of the pabents 

Three roentgenograpis, 2 drawings, 1 photograph 
Lewis G Jacobs, M D 
Oakland, Calif 

Avulsion Fracture of Lesser Tuberosity of Humerus 
Report of a Case A T Andreasen Lancet 1 760-751, 
May 16 1948 

A case of avulsion fracture of the lesser tuberosity of 
the humerus is reported This is apparently a rare m 
jury In the present instance it was caused by an 
effort, with the arm fully abducted above the shoulder, 
the hand being fixed and the body moving to save a fall 
on dismounting from a horse The cucumflex nerve was 
contused and hemarthrosis developed Operabon was 
refused by the patient Recovery was complete except 
for internal rotation at the scapulohumeral joint The 
detached fragment of bone first underwent asepbc 
necrosis and then was absorbed m fourteen months 
Roentgenograms are reproduced 

Anterior Dislocation of the Elbow with Fracture of the 
Olecranon Laitrencc H Strug Am J Surg 75 700- 
703 May 1948 

While anterior dislocation of the elbow is probably 
not extremely uncommon, only 35 cases have been re 
ported In 8 of these there was an associated fracture of 
the olecmnon Most of the reported cases have occurred 
as a result of a direct blow upon the elbow A fall on the 
flexed elbow as m the author s case is also a common 
occurrence The type associated with fracture results 
m severe soft tissue damage and injury to the vessels 


In a few mstances, rupture of the brachial artery has 
occurred A considerable amount of swelhng, hema 
toma formabon, and possible extensive laceration of the 
triceps tendon result Operabve intervention may 
occasionally be necessary 

The author’s patient was an 11-year old boy who fell 
off a bicycle, landmg on his flexed elbow The roent- 
genograms showed anterior overriding of the ulna and 
radius on the distal end of the humerus The epiphysis 
and proximal fragment of the olecranon remamed pos 
tenorly Treatment was msbtuted early and a success- 
ful anatomic result was obtained by closed reduebon 
The course was uncomplicated 

Five roentgenograms, 1 table 

David S Malen, M D 
University of Pennsylvania 

Contralateral Fracture of First and Second Ribs 
Followmg Thoracoplasty Albert Guggenheim and 
Bernard N E Cohn J Thoracic Surg 17 366-373, 
June 1948 

An analysis of 208 consecutive cases of thoracoplasty 
revealed fractures of the first rib on the contralateral 
side in C cases and of the first and second nbs m 2 cases 
Four of these patients were males and 4 females All 
were between the ages of twenty six and forty All 
but one of the fractures were m the middle third of the 
rib This IS the thinnest part of the first rib, as it 
corresponds to the site of the subclavian grooves In 
this area, also, muscular stress would probably be the 
greatest 

The authors believe that these fractures are due to 
prolonged muscular tracbon They assume that re- 
moval of nbs during the first stage of a thoracoplasty 
alters the normal mechanics of the muscles attached to 
the first and second nbs on the contralateral side Con- 
sequently the pull of these muscles is unopposed Ex- 
cept m one case the fractures were painless 

Thirteen roentgenograms, 1 draivmg 

Harold O Peterson, M D 
University of Minnesota 

Fractures of the Acetabulum The Nature of the 
Traumabc Lesions, Treatment, and Two-Year End- 
Results Marshall R Urist Ann Surg 127 1160- 
1164, June 1948 

This IS the second m a senes of three papers con- 
cerned with the analysis of 58 injunes of the hip joint 
occumng in jeep accidents in World War II (For the 
first, see Am J Surg 74 686, 1947 Abst m Radi- 
ology 51 442 1948 ) The present contnbution deals 
with 16 cases of fracture of the acetabulum without 
dislocabon These are divided into three groups 6 
cases of fracture of the nm of the acetabulum, 8 cases of 
central fracture, 3 cases of comminuted or bursting 
fractures disorganizing the entire joint caxnty These 
16 cases incurred in military service are compared with 7 
similar cases studied on the Fracture Service of the 
Massachusetts General Hospital 

Fractures of the superior and po^tenor nms of the 
acetabulum of significant magnitude almost always re- 
sulted in some disability, but good function m the joint 
was obtained in one case after open reduction and 
accurate internal fixation 

Central fractures of the acetabulum can be classified 
in two groups (A) Fractures limited to the pubic 
porbon of the acetabulum and the descending ramus 



766 


Abstracts of Current Literature 


May 1940 


of the pubis, even with mtrapelvic protrusion of the 
head, responded well to conservative treatment and 
shoned an excellent functional result after one to three 
years (B) Fractures bursting the tnradiate line of the 
acetabulum were impossible to reduce by conservative 
methods and resulted in great disability Fusion or 
orthoplasty was advised m three such cases after two 
years 

All the evidence is to the effect that fractures of the 
pubic portion of the acetabulum are chiefly lesions of 
the antenor nm, which is not essential to the func- 
tion of the hip joint, while stellate or burstmg fractures 
involve or distort the lunate supenor and postenor 
articular cartilage of the acetabulum, which is essential 
for normal weight-bearing 
Six roentgenograms , 2 tables 

Donald R Bryant, M D 
The Henry Ford Hospital 

Skeletal Lesions m Leukemia. Clmical and Roent- 
genographic Observations in 103 Infants and Children, 
with a Review of the Literature Frederic N Silver- 
man Am J Roentgenol 59 819-843, June 1948 
The literature on the subject of bone lesions in leu- 
kemia IS exhaustively reviewed, followed by an analysis 
of a series of cases seen m the Babies Hospital, New 
York, from 1924 to 1947 The total number of cases 
was 131, for 103 of which satisfactory roentgenograms 
were available [a remarkably high percentage, smce 
only one-half had bone pain] The children ranged m 
age from twenty-two days to twelve and a half years 
Four types of bone lesions were seen transverse 
bands of diminished density, osteolytic areas, oSteo 
sclerosis, and subpenosteal new bone formation Some 
patients showed more than one type of lesion Fifty- 
two of the 103 showed bone changes, but it is pointed 
out that m others bone involvement may have devel- 
oped after the initial films were made, since it was m the 
late stages that lesions were more often found and 
many patients had left the hospital before their disease 
became advanced 

Two case histones of leukemia and 3 which simulated 
leukenua are presented m detail 

This paper is w ell worth reading in the onginal 
Fifteen roentgenograms, 6 tables 

Zac F Endrhss, M D 
Pontiac, Mich 

GYNECOLOGY AND OBSTETRICS 

Hysterosalpmgography Emplojnng a 'Water-Soluble 
Contrast Medium Derek J^enss J Obst &. 
Gynec Brit Emp 55 270-272, June 1948 

The author has used ‘ Pyelosd,” which is a 35 per cent 
solution of the diethanolamme salt of 3 5-di iodo-4- 
pyndone N acetic acid, for testing the patency of the 
fallopian tubes Its advantage lies in its rapid absorp- 
tion (one hour) and therefore probable absence of 
imtating effects Its use m 24 cases is reported In 
19 of these the tubes were found to be patent Opera- 
tion was done m 3 of the 5 patients m whom obstruc- 
tion was found In 2 this ivas due to pyosalpinx and in 
1 to a tuberculous salpmgitis No therapeutic value is 
claimed for the method In fact, the author believes 
It questionable a hether any form of uterotubal insufHa- 
tion IS likely to be of therapeutic benefit except in very 
recent cases of anatomical obstruction He points out 
m this connecbon that an impressive number of women 


on a long waiting list for insuflflation for sterility be- 
came pregnant before they could be admitted for the 
procedure Had it been carried out, they might have 
been considered examples of its success 

Four roentgenograms S F Thomas M D 

Palo Alto, Calif 

Characteristics m Hysterosalpingograms m Tubercu- 
lous Salpmgitis and Endometritis Ko Chi Sun Am 
J Obst & Gynec 55 953-960, June 1948 

Observations were made of 6 patients in a senes of 
138 stenhty problems at the Shanghai (China) Woman’s 
Hospital All were examined with plam films and 
hysterosalpingograms by the fractional method of 
Joachimovitz and Hyams on the eleventh day of the 
menstrual cycle, a twenty-four-hour film completed 
the study The diagnosis of tuberculous salpmgitis and 
endometritis was confirmed by Operative specimens 
The abnormal findings arc bnefly described On the 
plain film, x-ray opaque bodies n ere seen in the pelvis 
Filling of the uterus and tubes was slow "When filled, 
the cervical canal appeared fuzzy or ‘ feathered,” and 
the uterus convex n ith bulging contours Filhng of the 
tubes, when it occurred, did so in a jerky, fragmented 
fashion, and they appeared stiff or mry, similar to fila- 
ments Finally, the contrast medium was unevenly 
distributed, ivith lack of spread to the free pentoneal 
cavity 

The author gives an analysis of the pathology in- 
volved, reviews previously reported cases, and outlines 
the differential diagnosis 
Ten roentgenograms 

Frederick R Gilmore, M D 
Jefferson Hospital, Philadelphia 


On Hysterosalpingography and Extra-fJterme Preg- 
nancy Henning Skjoldborg Acta radiol 29 456- 
460, May 31, 1948 

Hysterosalpmgography is of help in diagnosmg tubal 
pregnancy in cases where there is a slowly proceedmg 
tubal abortion w ith periodic hemorrhages and hemato- 
cele formation 

The typical hysterosalpmgogram in tubal pregnancy 
will appear as follows 

The affected tube wall be shghtly swollen laterally 
It will appear trumpet-shaped and passage of the 
medium will be obstructed laterally There is usually 
a net like appearance which is separated from the rest of 
the contrast medium This is apparently due to a small 
amount of the contrast medium having made its way 
m a very thm layer between the ovum and the tube 
wall 

A method devised by Kjellberg for hysterosalpmgog- 
raphy IS described (Suppl XLIII, Acta radiol , 1942 
Reviewed m Radiology 46 416 1946) In this method 
a Giinther-Schultze apparatus is mserted Twenty 
five per cent perabrodd with 1 per cent procame is m- 
jected into the uterus under shght pressure, approxi- 
mately 20 to 40 c c of the contrast fluid being used 
Perabrodil is water-soluble which makes it especially 
satisfactory, smce a water soluble medium distributes ' 
Itself more evenly and more rapidly through small 
cavities 

Three proved cases of extra uterine pregnancy are de 
scribed with the hysterographic findings 

Four roentgenograms Eugene Kutz, M D 

Baltimore (Md ) City Hospital 
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Clinical Interpretation of X-Ray Pelvimetry Howard 
P Taylor Ohio State M J 44 608-011, June 1948 
In the author’s opinion, chnical measurement of the 
pelvic outlet is more accurate than x-ray study, aufl 
routme roentgen pelvimetry is neither necessary nor de- 
sirable It IS indicated (1) in all prumparas m whom the 
head is unengaged two weeks prior to term, (2) rn aU 
breech presentations, (3) in all compound presentations, 
(4) m all multiparas with a history of previous difficult 
labor, and (5) dunng labor if arrest occurs m a multi- 
para 

At least ten methods of pelvimetry arc m use, and it is 
suggested that the type of procedure is of less im- 
portance than expenence in its application Qualitative 
methods are exemplified by precision stereoscopic film- 
ing, m which the pelvic measurements are reduced to 
linear measurements identical inth those m dmical use 
The quantitative methods, of which Ball’s is an ex- 
ample, express cubic capacity of the pelvis in relation to 
cubic capacity of the fetal head, and have little meanmg 
for the average clmician 

Two methods of morphologic classification are m use 
that of Caldwell, Moloy, and Swenson (gynecoid, 
platypelloid, anthropoid android, and asymmetncal, 
with further division mto mixed types) and that of 
Thoms, based on the ratio between the anteroposterior 
and transverse diameters of the mlet (dolichopeUic, 
mesatipellic, brachypellic, and platypelhc) The 
roentgenologist and obstetncian must both be familiar 
V ith the classification employed and its implications 
The \-ray report should include a general description 
of the development and approximate size of the fetus. 
Its presentation, position, attitude, and the degree of 
descent of the head , cephalic measurements mcludmg 
occipito frontal, bipanetal and suboccipito bregmatic, 
any observable soft-tissue shadoivs, morphologic classi- 
fication of the maternal pelvis and actual measure- 
ments of the pelvic diameters The roentgenologic con- 
clusions should be stated as no evidence of dispropor- 
tion, evidence of moderate disproportion, or severe dis- 
proportion Clmical interpretation of these findings is 
the obstetrician s responsibility 

Errors m roentgen predictions are due to the obvious 
mability to estimate the amount of pelvic space occupied 
by soft tissue, uncertamty as to the behavior of the 
cervix during labor and the degree of moldmg of the 
fetal head, lack of knowledge of the age of the patient 
and her previous obstetrical history, and of the skill of 
the attending obstetncian 

Proper evaluation of each case can be obtamed only 
by close co-operation between roentgenologist and 
obstetncian The former should be famihar with 
roentgen technic uhich renders reasonably reliable 
measurements permits morphologic classification of the 
pelvis, and observations of the fetal skeleton 

Alton S Hansen, M D 
Peona, III 

Possible Significance of Arterial Visualization m the 
Diagnosis of Placenta Previa A Pre limin ary Report 
Leo J Hartnett Am J Obst 8. Gynec 55 940-952, 
June 1948 

A senes of 68 aortograms, of women in the later stages 
of pregnancy obtained with intent of outlmmg the 
maternal cuculation over the placental site, is reported 
Diodrast and sodium iodide were employed the dosage 
bemg IS c c of a 70 per cent solution or 10 c c of an 80 
per cent solution Sodium iodide pronded the better 


visualization The procedure was attempted only when 
the urinary function u as withm the hmits of normal and 
non-sensitivity to the medium had been established by 
mtradermal and mtravenous tests 
Aortic puncture ivas done m the prone position under 
sodium pentothal anesthesia The first roentgenogram 
was made as the mjection was completed, the second 
withm seven seconds The average settmgs were 75 kv 
and 200 ma at 0 5 seconds, mth a high-speed Bucky 
gnd 

Penaortic retroperitoneal extravasation was the most 
important comphcation encountered Thirteen such 
mstances occurred and were attended by lumbar pam 
and mild temperature nse over a twenty-four-hour 
period Accidental mjection of specific arterial vessels 
produced no lU effects 

Care with the speed of mjection is recommended 
Sodium iodide injection required at least five seconds 
more rapid admmistration producing marked mtunal 
irritation and tetanic utenne contractions, with occa- 
sional evidence of fetal distress No mstance of prema- 
ture labor ivas encountered Introduction of diodrast 
was uneventful, and only rapid injection afforded 
satisfactory concentrations 
No subsequent traces of iodide were found m the 
placentas, nor could microscopic damage of the chon- 
omc viUi be demonstrated All women delivered with- 
out mishap and all babies were hvmg and unaffected 
The author offers the procedure as one which will 
positively locate the placenta When possible, im- 
plantation sites were checked at delivery and were 
found to correspond uniformly with the roentgeno- 
grams Two cases of placenta previa were encountered 
and aortic puncture was without ill effect The author 
feels that further study is warranted before satisfactory 
comparison of the risks entailed as agamst those of 
"watchful expectancy’’ m the treatment of bleeding 
dunng pregnancy can be made 

Nine roentgenograms, 2 photographs 

G D Dodd, M D 
Jefferson Hospital, Philadelphia 

THE GENITO-URINARy SYSTEM 

Roentgen Considerabons of Pyelonephritis In Small 
Kidneys Eugene P Pendergrass, Richard H Cham- 
berlam, and Frank P Brooks Am J Roentgenol 59 
661-661, May 1948 

The authors discuss the diagnostic problems relative 
to the unilateral small kidney, classifying the condition 
as (1) hypoplasia of the kidney and (2) acquired 
atrophy, the latter mcludmg (a) atrophic chrome 
pyelonephritis, (6) pnmary atrophy, and (c) pyoneph- 
rosis They have observed approximately 60 cases 
In addition to diminution in size, these frequently 
showed sharp demarcation of the renal contour from the 
surrounding soft-tissue densities In many cases the 
mobility of the kidney was restricted, and clearance of 
mtravenous contrast medium ivas often impaired 
The small kidney, inth or inthout urographic 
evidence of pyelonephntis, iras found on the first ex- 
amination m every one of the patients studied The 
condition was obserx'ed m both children and m adults 
Histones of previous mfection were not informative 
Many cases of pyelonephntis are observed in which 
the kidneys arc not small In bilateral pyelonephntis, 
only one kidney appeared to be small m prac- 
tically every instance Small kidneys, presumably 
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hypoplastic, were found m which there was no clinical 
evidence of disease Yet if a patient is hypertensive, 
such a small kidney found on urographic study might 
lead one to suspect either pyelonephritis with con- 
tracted kidney or renal relationship to the hyperten- 
sion Simflar observations obtam m the contracted 
kidney of pyelonephritis, and the authors were unable, 
with urography, to differentiate with certamty between 
hypoplasia and the small kidney with pyelonephritis 
Several case reports are mcluded 
Twenty-two roentgenograms 

G K VOLLIIAR, M D 
The Henry Ford Hospital 

Dyspepsia and Serous Cysts of the Kidney Earl E 
Ewert and Lloyd D Flmt S CIm North America 28 
786-792, June 1948 

In the presence of serous cysts of the kidney, ab- 
dommal pam and digestive tract disturbances often con- 
fuse the clmician untU a urologic mvestigation is done 
In some cases, serous cysts of the right kidney may 
simulate biliary tract disease. In contradistmction to 
congenital polycystic kidneys, these renal cysts occur at 
an age when there are arteriosclerotic changes associated 
with mflammatory fibrosis 

In the senes of 54 cases reported here, the most 
common location of cysts was m the lower pole (28 
cases) Abdominal pam or pressure is the predommant 
symptom, but is m no way characteristic and vanes m 
location YTien there is symptomatology related to the 
genito unnary system, the cyst is always overshadowed 
by associated pathologic changes 
The diagnosis of serous cysts of the kidney is based on 
pyelography, either retrograde or excretory The 
ti^ical pyelogram shows a compression of the calices 
with an elongation of the caljn. as if m an attempt to en- 
cucle the cyst m a ‘ ball and claw arrangement.'’ There 
may be no distortion or displacement present or there 
may be marked compression of the ureter, pelvis, or 
both, with hydronephrosis and even calcification All 
the findmgs described can be simulated by a malignant 
tumor and surgery is advised m every case to elimmate 
that possibihty Some extrarenal conditions that may 
confuse the diagnosis are retroperitoneal cysts cysts of 
the mesentery, omentum, adrenal pancreas, and 
spleen 

The treatment for serous cysts of the kidney is surgi- 
cal excision through a lumbar exposure The surgical 
technic is discussed and can be summarized sis simple 
excision and cauterization All the patients studied 
were relieved of theu symptoms with the excision of the 
cyst, with the exception of two one with an anxiety 
neiuosis and the other an alcohohc with a hiatus herma 
One case with symptoms and findmgs pomtmg toward 
the gastro-mtestmal tract is reported 
Three roentgenograms, 3 tables 

Job B Scruggs Jr , M D 
University of Arkansas 

Role of the SphmcterB m the Pelvis of the Ureter 
Cecil J A Woodside Urol &. Cutan Rev 52 320- 
322 June 1948 

The author became mterested m the sphmctenc con- 
trol of the ureter after domg sympathectomies for hy- 
dronephrosis due to an achalasia of the pelviureteral 
sphmcter Pyelograms m these cases showed that m the 
early stages of this disease the pelvis proper was con- 


siderably distended, but the major and minor calices 
were not. In long standing cases, or cases of more rapid 
development, the major calices might also be distended 
and their junctional zones widened while the mmor 
calices appeared normal In later stages, these, too, be- 
came somewhat distended and blunted In each stage, 
marked constriction was noted at the junctional zones, 
where the major calices jom the pelvis or where the 
mmor calices arise from the major calices The author 
surmised, therefore, that there must be some form of 
effective barrier preventmg the mcreased pressure from 
the pelvis reaching the renal tubules, and came to the 
conclusion that sphmcters must exist at the junctional 
zones 

Such sphmcters have been described by others but 
from a physiological point of view They divide the 
pelvis mto three chambers, the first being equal to the 
total number of minor calices, the second to the major 
calices, while the thud is equivalent to the pelvis 
proper FiUmg and emptymg take place serially when a 
certam pressure is attamed at each level so that the 
sphmcters relax, contractmg agam when the next cham- 
ber fills up, to prevent a reflux The author believes 
that these sphmcters play the further roles of (1) pro- 
tection agamst mcreasing pressure from below and (2) 
inhibition when subject to neuromuscular imbalance, of 
obstruction of the pelvis or its adnexa 

Five roentgenograms Maurice D Sachs, M D 

Cleveland, Ohio 

Congenital Megaloureter and Hydroureter Patho- 
genesis and Classification G E Irvm and John E 
Kraus Arch Path 45 752-765, June 1948 

The authors present 4 cases with autopsy findmgs and 
comment on the genesis, the classification, and the 
nomenclature of congenital ureteral enlargements 
Three morphologic types of this condition are recog- 
nized (1) megaloureter, representmg congemtal hyper- 
plasia, which is manifested by thickened walls and by 
increased length with tortuosity, without evidence of 
orgamc obstruction — an anomaly havmg its analogue 
m other parts of the body, (2) a dilated ureter (hydro- 
ureter), the result of the presence of an organic obstacle 
obstructmg the flow of urme, as seen m the obstructions 
acquired from any number of organic conditions, (3) 
an mtermediate type representmg a megaloureter which, 
because it has been unable to mamtam a normal flow of 
unne, has become secondarily dilated through reten- 
tion 

One roentgenogram, 5 photographs 

Typical Roentgen Picture of Very Large Ureteroceles 
Ulf Rudhe Acta radiol 29 396-402 May 31, 

1948 

The typical picture of ureterocele as given by most 
authors is applicable only to those of small or moderate 
size It does not apply to those of very large dimen- 
sions Three cases of the latter type are described In 
these the ureterocele appeared on urography — and m 
one case also on urethrocystography — as a large, 
rounded, distmct soft-tissue formation causing a corre- 
sponding defect m the bladder contrast In male pa- 
tients past middle age the picture might be confused 
with prostatic hjqiertrophy Double pelves and 
ureters are a common associated finding When re- 
duplication occurs, the ureterocele usually involves the 
ureter from the superior pelvis In the presence of the 
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very large ureterocele, one must look for unpau'ed renal 
function on the affected side 

Eight roentgenograms 1 drawing 

Eugene Kutz, M D 
Baltimore (Md ) City Hospital 

Cystography with Graduated Compression Olle 
Olsson Actaradiol 29 429-434, May 31, 1948 

In cases of bladder neoplasm, cystography may be of 
more value than cystoscopy m deterrmnmg the size, 
shape, extent of mfiltration, and other pertinent data 
about the lesion Cystography has nevertheless, made 
little progress as compared with other roentgenographic 
procedures used in studies of the urinary tract 

The fact that the bladder holds a large amount of 
fluid makes for a thick layer of contrast medium when 
such IS instilled for ordmary cystography Attempts 
have been made to overcome this mconvenience by 
using various concentrations of radiopaque substances, 
by taking films m vanous projections, and by fillmg the 
bladder to vanous degrees Combmations of positive 
and negative contrast media are also employed 

Smce more information about lesions of the stomach 
can be obtained by actual palpation of the stomach and 
by the use of vanous degrees of compression, the author 
felt that palpation of the unnary bladder would also 
furnish additional information He therefore devised 
what he terms a distmctor” for this purpose. This is 
essentially a wooden paddle shaped like a urethral 
sound except that it is broader and flatter and has less 
curve at its distal end This is mserted mto the rectum 
and durmg fluoroscopy the bladder filled with the con- 
trast medium is selectively compressed FiUmg defects 
may then be studied with varying thicknesses of the 
layer of contrast substance Several illustrations 
demonstrate the value of the procedure 

Twelve illustrations, mcludmg 8 roentgenograms 

S H Macht, M D 
Baltimore (Md ) City Hospital 

On the Roentgen Aspect of Prostatic Cancer by 
Urethrocystography Nds P G Edlmg Acta radiol 
29 461-474 June 30, 1948 

The author has made a study of urethrocystograms m 
68 cases of prostatic cancer compared with as many 
cases of prostatic hjqiertrophy On the basis of this he 
concludes that an elongation of the prostatic urethra 
combined with a narrow and irregular lumen, abrupt 
kink of the lummal course, irregular bulgmgs mto the 
base of the bladder, and displacement anteriorly or 
laterally of the entire prostatic urethra may constitute 
a characteristic cancer picture The latter is the most 
significant findmg The absence of these signs, however, 
does not ehmmate clmically suspicious cancer 
Fourteen roentgenograms 

Robert Earner, M D 
Baltimore (Md ) City Hospital 

Urethrography A Diagnostic Aid in Diseases of the 
Lower Urinary Tract Wdliam E Goodyear, Donald E 
Beard, and H Stephen Weens South M J 41 487- 
494, June 1948 

Urethrography is a valuable diagnostic aid in diseases 
of the lower urmary tract and is considered an adjunct 
to other methods of examination With a simplified 
technic usmg iodized oil (20 to 30 c c ) the authors have 
found a smgle exposure satisfactory for routine examma- 


tions This IS made with the patient m a forty-five de- 
gree obhque position, and the film centered on the 
symphysis pubis Moderate traction is applied to the 
penis durmg the procedure Normal respiration is con- 
tmued durmg exposure, as it allow s a normal tone of the 
external sphmcter 

Urethrography has proved to be of great value m the 
study of urethral stnctures, prostatic hypertrophy, 
prostatitis and m postoperative cases No character- 
istic picture IS seen m carcmoma of the prostate 

The complications of urethrography with iodized oil 
are msigmficant 

Fifteen roentgenograms, 1 drawmg 

John DeCarlo, Jr , M D 
Jefferson Medical College 

Roentgenologic Changes m the Urinary Bladder and 
the Distal Porbon of the Ureters m Spennatocysbbs 
Gunnar Edsman Acta radiol 29 371-382 May 

31, 1948 

Spermatocystitis is a seldom diagnosed entity which 
may complicate or 'be obscured by coincident disease of 
the lower urogenital tract Since filhng of the semmal 
vesicles with radiopaque contrast substances v:a the 
ejaculatory ducts or by vasopuncture is a most difficult 
and tedious procedure, an mduect approach is offered 
based on the inflammatory effect on adjacent organs 
The limited basal cystitis forms the anatomopatho 
logical basis for the roentgenologic changes in the 
fundus of the bladder which may be seen in the urethro- 
cystograms m cases of spermatocystitis 

In the obhque position, irregular mdentations of the 
mucous membrane may be seen m the fundus of the 
bladder Five such mstances are well illustrated by 
case histones and radiographs A brief review of the 
anatomy concerned is given plus three additional case 
reports with radiographs illustrating ureteral stenosis 
associated wnth spermatocystitis [ No mention is made 
of the reliabihty of the method m proving the presence 
of this entity in a senes of cases, and one therefore 
assumes that those reported are selected merely to 
illustrate the author’s pomt ] 

It IS suggested that consideration be given spermato- 
cystitis m obscure cases of ureterectasis and hydro 
nephrosis 

Thirteen roentgenograms, 1 drawing 

Harry J Perlberg, Jr , M D 
Baltimore (Md ) City Hospital 

THE BLOOD VESSELS 

Cerebral Angiography A Clinical Evaluabon Based 
on 107 Cases John R. Green and Roman Arana Am 
J Roentgenol 59 617-650, May 1948 

This article is an excellent detailed general review of 
the subject of cerebral angiography There is consider- 
able basic discussion of anatomical studies and details of 
the techmc The authors recommend percutaneous m- 
jection of the common carobd under general anesthesia 
Diodrast is preferred for routme use 

The authors list the foUowmg mdications for the pro- 
cedure (1) diseases of blood vessels, (2) cerebral neo- 
plasms, (3) miscellaneous (when other diagnostic 
methods fail) They devote considerable space to the 
first two classifications, with case reports and support- 
mg illustrations 

The report is based on 107 examinations 
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Tvrenty-three illustrations including 20 roentgeno- 
grams, 2 tables G K Vollmar, M D 

TheHenrj Ford Hospital 

A New Protector m Cerebral Angiography Ame 
Engeset Acta radio! 29 503-508 June 30, 1948 
It has been shoivn that during one exposure in angio- 
graphic work the hands of the surgeon receix e 0^ to 
0 3 r In the author s \-ra> department 300 to 400 
angiographic examinations are performed annually It 
therefore became necessary to devise a protectii e device 
to mmimize the primary radiation receixed b> the 
surgeon This device consists of a sheet of lead rubber 



3 mm thick (lead equiv 0 8 mm lead) 62 cm long and 
60 6 cm wide. In the center is a lead glass wmdow and 
at the bottom of the sheet is an oval cut-out space The 
protector is counterbalanced from the ceilmg and may 
be lowered ov er the patient s neck durmg exposure. 
Smce It IS then between the x-ray tube and the surgeon 
protection is afforded This is prox ed by measurements 
made by a physicist. 

Three photographs, 1 drawmg, 1 table 

StAXXEX H hlACBT M D 
Baltimore (Md ) City Hospital 

Visualization of the Coronary Arteries Prehrmnary 
Report. Gunnar J6nsson Acta radiol 29 536-540, 
June 30, 1948 

The author presents a preltminary report on roent- 
genographic visualization of the coronary arteries by the 
injection of an opaque medium into the aorta through a 
catheter threaded through the radial artery In five 
cases studied by this technic filhng of one or both 
coronary arteries occurred Several illustrations show 
the smus of \ alsalva the semilunar valves the coronary 
arteries and a patent ductus arteriosus The technic 
IS that used by Radner and others (Acta radiol 29 
178, ISl, 1948 Absts m Radiology 52 139 1949) 

Staxt-ki H JiIacht, AI D 
Baltimore (Aid ) City Hospital 

Penpheral Vascular Disease m the Ltmgs Roent- 
genologic Manifestations Robert P Barden and David 
A Cooper J A AI A 137 584-588 June 12, 1948 

The authors hate classified conditions affectmg the 
small vessels of the lung m three groups those in which 


there is intrinsic disease of pulmonary vessels those 
secondary to pulmonary parenchymal disease, and those 
resulting from toac and hypersensitivity states 

Of the first group, artenosderosis and artenolar 
sclerosis so regularly accompany long standing pulmo- 
nary emphysema that they should be assumed as co- 
existent when there is roentgen exidence of the latter 
Obliterative vascular disease should also be suspected m 
patients mthout emphysema but with pronounced 
symptoms of pulmonary msufficiencj An unusual 
cardiac silhouette is particularly suggestive, as cor 
pulmonale results from chrome pulmonarj hypertension 
regardless of cause Alultiple emboli and thrombi ob- 
structing mmute pulmonary vessels may occur mth 
leukemias, polycythemia \cra, parasitic mfestations 
metastatic neoplasm and, m fact, m any condition 
in which septic, organic or morgamc particles circulate 
m the blood xessels Roentgenograms show e.\agger- 
ation of the pulmonary vascular pattern, with irregular 
"beadmg ” which may progress to the picture of a 
symmetric bronchopneumonia 

Pulmonary parenchymal diseases produce obhtera- 
tion of adjacent blood vessels resulting m delayed heal- 
mg and eventually m impaued pulmonary' function 

Hypersensitivity states cause changes m vessel walls 
with increased permeability and resultant edema or 
hemorrhage Chest films show fluffy shadov\-s, usually 
extendmg from each hilus to occupy the mner two 
thuds of each lung Occasionally the densities are sub- 
pleural m location Bronchial asthma eczema lupus 
erythematosus, acute rheumatic fever, and penartentis 
nodosa are bypersensitix e states producing such 
changes Exactly similar changes are produced by 
toxins, whether chemical as m inhalation of rmtatmg 
gases bacterial as m epidemic mfluenza or metabolic as 
m tennmal stages of glomerulonephritis It is par- 
ticularly emphasized that roentgenographic changes 
produced by hypersensitivity states and toxms are en- 
tuely non specific AI J Shapiro, AI D 

University of Alichigan 

Artenovenous Fistula of the Lung Treated by 
Ligation of the Pulmonary Artery George B Packard 
and James J Wanng Arch Surg 56 725-739, June 
1948 

Cavernous hemangioma of the lung usually congeni- 
tal and multiple, represents a peripheral venous-artenal 
fistula, and the clmical symptoms result from the 
artenox enous shunt Cyanosis clubbmg of the fingers 
and toes, and polycythemia are always present. A 
bruit IS sometimes heard Dizzmess dyspnea, fatigue, 
faintness, and thickness of speech are common and 
more than half the patients have e.xtemal capillary 
hemangiomata on the body The roentgenographic 
observations are practically diagnostic There are one 
ormore irregularly rounded fauly discrete shadows any- 
where m the limg field usually not over 4 cm in 
diameter, and xnth a xiascular tail extendmg toward the 
lung root. At fluoroscopy, pulsation can usually be 
seen Injection of 70 per cent diodrast mto the median 
basilic vem leads to prompt fillmg of the aneurysm 
establishmg the diagnosis 

A case is reported here, m which the presence of 
multiple aneurysms m the right lung was treated by 
double bgabon of the right pulmonary artery This led 
to major improvement, although the right lung showed 
a little loss of aeration as a result of the operation No 
bronchospuometnc studies had been made, so that the 
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function of the lung postoperatively had not been deter- 
mined Clinical improvement of the patient was mam- 
tamed over an observation period of three years 
Eight illustrations, meluding 6 roentgenograms 
Lewis G Jacobs, M D 
Oakland Calif 

Phlebography m the Localization of Incompetent 
Commimicating Veins in Patients with Varicose Vems 
Theodore B Massell and Jerome Ettmger Ann Surg 
127 1217-1226, June 1948 

The authors call attention to the high mcidence of re 
currences of Varicose vems in patients who have under- 
gone high saphenous hgation They recognize the fact 
that present methods of chnical examination for selec- 
tion of patients for this procedure are not entirely ade 
quate and have added phlebography as an aid to detect- 
mg communicating vems with mcompetent valves which 
could be surgically excised with improvement of the 
operative results They describe their phlebographic 
techmc and the operative findings m 20 patients 

Operative findmgs m their cases are compared with 
clnucal observations by tourniquet tests and also with 
phlebography Phlebography has been found to be 
much more accurate than the chnical tests but there are 
some false positives and negatives by both methods 
Incompetent vems can only be visualized by roentgeno- 
graphic means when there is good fillmg of the deep 
vems with which they are connected The authors have 
found It difficult to get a good mjection of all three pairs 
of deep vems m the lower legs The anterior tibials are 
the most difficult to visualize and at tunes the posterior 
tibial vems are not completely filled Visualization of 
the peroneal vems is almost always excellent 
Five roentgenograms, 5 drawings, 2 tables 

Donald R Brvant, M D 
The Henry Ford Hospital 

TECHNIC 

Amplification of the Fluoroscopic Image by Means of 
a Thick Dense Clear Crystallme Detector Screen and a 
Scanning Roentgen-Ray Tube Robert J Moon Am 
J Roentgenol SP 886-888, June 1948 

The author describes his method of amplification of 


the fluoroscopic image m essence” as follows "A 
scannmg roentgen ray tube generates a scanning roent- 
gen ray beam which after passage through the patient 
falls upon a clear dense crystallme fluorescent screen 
Here the roentgen rays produce visible or near-visible 
light quanta which m turn create a photoelectric current 
whieh is amplified and subsequently used to modulate 
the magmtude of an electron beam current m a kme- 
scope Smce the electron beam m the roentgen-ray 
tube and the electron beam m the kmescope are both 
driven by the same sweep circuits a roentgen shadow 
image will be reconstructed on the kinescope screen ” 
For a critical consideration of this procedure and of 
the method suggested by Coltman (Radiology 51 359, 
1948) for accomplishing the same end, see the Editorial 
m Radiology, September 1948 (51 414) 

One drawmg 


Characteristics of Commercial X-Ray Intensifymg 
Screens and Films m and IV Willard W Van Allen 
Pub H^lth Rep 63 746-748, June 4, 1948, 64 430- 
432 April 1, 1949 

The author adds to the senes of reports published 
penodically m Pubhe Health Reports on the character- 
istics of commercial x-ray mtensifymg screens and films, 
with the purpose of keeping this mformation up to-date- 
In this connection the reader is referred to "Character- 
istics of X-Ray Films and Screens” by Morgan (Radi- 
ology 49 90, 1947) and to a further paper, by Van Allen 
and Morgan ‘ Sensitometry of Roentgenographic Films 
and Screens,” to appear m the June issue of Radiology 
Three tables m each paper 


Copymg X-ray Films David M Gould, Willard W 
Van AJlen, and Charles M Bailey Pub Health Rep 
63 763-766, June 4, 1948 

A method of copinng films is described which makes 
use of the photofluorographic hood and automatic 70 
mm camera mounted vertically on a light box The 
automatic timer is altered to accommodate the neces- 
sarily long exposures 

One photograph S F Thomas, M D 

Palo Alto, Calif 


RADIOTHERAPY 


Treatment of Cancer of the MaiHlary Antrum by 
Radium Margaret C Tod Bnt J Radiol 21 270- 
276 June 1948 

Two hundred and twenty two cases of carcinoma of 
the maxillary antrum were treated inth radium alone 
Of these 95 were early and 127 late. Of the patients m 
the early group, 36 per cent survived five years, and m 
the late 17 per cenL 

The method of treatment was remarkably simple. A 
smgle radium source a as inserted into the middle of the 
tumor usually through a Caldwell Luc approach or 
sometimes by just pushmg the tube through the de- 
stroyed bone under intratracheal anesthesia A dose of 
8,000 to 10 000 r m seven to ten days measured at a 
point 2 cm from the center of the radium source, was 
used 

Tumors of the mixed salivary type arc so radiore- 
sistant that they should not be treated by irradiation 


Reticulo endothelial tumors are so radiosensitive that 
they are better treated with external roentgen therapy 
Seven illustrations, including 4 roentgenograms 
Sydney J Hawlev, M D 
Seattle, Wash 


Cancer of the Larynx A Statistical Study LeRoy A 
Schall and John J Ayash Ann Otol , Rhin & Laryng 
57 377-386 June 1948 

This IS a report of 418 cases of cancer of the larynx, of 
which 246 were treated by external uradiation 158 by 
surgery alone or surgery with irradiation, and 14 by 
‘radium mth other treatment ” The irradiation tech- 
nic has varied over the fifteen-year period covered by 
this senes (1930-45) Earlier cases usually received 
less than 5 000 r over a penod of tao or three months 
For the past five or six years a total dose of at least 6 000 
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and more often 7,000 r has been given m four vseeks, 
with additional treatment for extension of the disease 
and metastases 

Though one might expect a higher percentage of cures 
with the mcreased dosage the results have been dis 
appomting The five-year cure rate for 1930-40 was 23 
per cent but of 147 patients treated from 1941 to 1945, 
70 per cent n ere already dead at the time of the report 
Three per cent had survived five years and 27 per cent 
for lesser periods 

The site of the lesion and the degree of extension of the 
disease have been found to be of more importance m the 
proper choice of treatment than the gradmg of the 
tumor In general, however the results of both surgery 
and irradiation are better in Grades 1 and 2 than m 
Grades 3 and 4 WTien the disease is mtrmsic, par- 
ticularly nhen it mvolves the vocal cords or the supra- 
glottic structures, the chances of a cure by external 
irradiation are best As the lesion extends beyond the 
larsmx, the prognosis grows definitely worse It is al- 
most ml when the extension reaches the tongue, and 85 
per cent of the authors’ patients with node mvolvement 
had died 

The laryngeal cancer ideal for thyrotomy or laryngo- 
fissure IS a localized lesion of the anterior third or the 
rmddle of a vocal cord without involvement of the an- 
terior commissure or extension to the vocal process 
preferably of low grade, and without fixation of the 
cord A review of failures with laryngofissure reveals 
that recurrences have been observed chiefly m those 
cases m which the cancer had reached the antenor com- 
missure, bad crossed to the other cord, or reached the 
vocal process Extension of the growth to the anterior 
tip of the opposite cord is stiU amenable to laryngo- 
fissure by wider dissection Any fixation or postenor 
extension to the arytenoid, even without fixation, 
contramdicates laryngofissure. 

IITiea external irradiation fails to control the disease, 
surgery can still be done, although the healmg may be 
delayed In this senes laryngofissure was done m four 
cases and laryngectomy m eight after external irradia- 
tion failed to control the disease 

Summanzmg then observations, the authors state 
T-rmited lesions of grades 3 and 4 are best treated by 
surgery followed by postoperative external irradia- 
tion 

‘ Early unfixed cordal lesions arc 40 per cent ladio- 
curable by concentrated external irradiation With the 
extension of the disease to the sublgottic space and with 
cord fixation, laryngectomy is the treatment of choice 
and not e.xtemal irradiation Patients -with borderhne 
cases cases which some observers call extnnsic, can be 
successfully treated by surgery and irradiation 

"In a group of poorly selected cases five year cures 
were obtamed by laryngofissure m 58 per cent Total 
laryngectomy on a senes of patients operated on be- 
tween 1930 and 1940 and therefore followed over five 
years, resulted m a 64 per cent survival ’’ 

It IS further concluded that, m the hopeless case of 
cancer of the larynx, external irradiation is not pallia- 
tive and often hastens death Regression of the lesion 
does not signify a cure, the patient must be kept under 
close observation for at least five years The so called 
trial penod of irradiation is a fallacy A full curative 
dose of external irradiation is necessary to determme 
radiosensitivity 

Ten tables Stephen N Tager, M D 

Urbana, 111 


Prognostic Sigmficance of Early Diagnosis in Breast 
Cancer A Study of the Early Symptoms and Their 
Duration Before the Patients Come Under Treatment 
Sigvard Kaae Acta radiol 29 475-492, June 30 1948 

The author presents an analysis of 500 consecutive 
cases of breast cancer and Paget’s disease of the mpple 
from the Radium Center in Copenhagen All but 5 
cases were m females Forty-three patients had had 
radical operation elsewhere and were referred for post- 
operative roentgen therapy, the others had received 
no treatment except for biopsy or local tumor extirpa- 
tion m some cases 

The first sign was a nodule m the breast m 74 per cent 
of the cases, painful sensations m the breast, axilla, or 
arm m 12 per cent of cases, retraction of the nipple m 
4 2 per cent, discharge from the nipple in 2 7 per 
cent, axiUary lymph node m 2 5 per cent, and ulcera- 
tion m the breast m 1 7 per cent One-thud of the 
patients consulted a physician withm a week of theu 
observation of the first signs, one-half withm a month 
two-thuds withm three months and 77 per cent withm 
SIX months 

The length of time from the first medical exammation 
to the mstitution of adequate treatment was one week 
or less m 59 per cent of cases one month or less m 78 per 
cent three months or less m 86 per cent, six months or 
less m 91 per cent and one year or less m 95 per cent 

To show the importance of early diagnosis and treat- 
ment, the author found that all the cases which came 
under treatment withm two weeks were technically 
operable The operabdity rate dropped to 71 per cent 
when the delay m treatment was one year 

Seven tables Robert Earner, M D 

Baltimore (Md ) City Hospital 

Introduction to Symposium on Cancer of the Esopha- 
gus and Gastric Cardia. George T Pack Surgery 23 
867-873, June 1948 

In this paper mtroducmg a symposium on cancer of 
the esophagus and gastric cardia. Pack gives a brief re- 
view of the results of surgical and radiation therapy m 
these cases, with some of the reasons for the generally 
pessimistic attitude of the profession The latter m- 
clude late diagnosis, perforation, high grade of malig- 
nancy poor general condition by the time the diagnosis 
IS made infrequent use of esophagoscopy, frequency of 
coexistent pulmonary or cardiac disease m the age group 
m which these tumors occur Failure of radium therapy 
is attributed to the difficulty of obtammg adequate dis- 
tribution of the dose and of reachmg distant sites of ex- 
tension, and to necrosis and sloughmg of the infected 
tumor 

Roentgen therapy has been followed by good pallia- 
tive results and Nielsen is quoted to the effect that, at 
least to Scandmavian radiologists ‘ there is no doubt 
that the difficult task of trymg to treat esophageal 
cancer both radically and symptomatically will to a 
very great extent contmue to be the domam of radio- 
therapy ’’ Nielsen’s work with rotation roentgen 
therapy is described (see Absts m Radiology 40 114, 
1943, 47 100, 1946) 

The other papers m the Symposium are chiefly of 
surgical mterest One, by Sherman, on diagnosis is 
abstracted elsewhere m this issue of Radiology (p 
756) 

Three photographs, 1 drawmg 

Zac F Endrsss, M D 
Pontiac, Mich 
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Dosage Measurements for Various Methods of 
Intrauterine Radium Applications m Cancer of the 
Endometrium. James F Nolan and William Natoli 
Am J Roentgenol 59 786-795, June 1948 

By means of a phantom and suitable film the authors 
plotted isodose curves for radiation therapy of endo- 
metnal cancer by six different technics The technics 
were (1) short tandem, (2) long tandem, (3) ‘ Y" 
applicator (tandem same as m (1) plus 2 large capsules 
m the cornea) , (4) long tandem, as m (2) plus 2 small 
I capsules in the cornua, (5) 7 large capsules, (6) 13 
small capsules 

The was placed between the layers of the phan- 
tom, and the density of the blackness was measured 
with a densitometer to detenmne the vanous dosages 
Isodose curves are presented for each technic, show- 
mg a definite improvement m the uniformity of dis- 
tnbution as the number of sources was increased, the 13 
small capsules giving the most imiform field In this 
expenraent the cavity remained constant m size and 
shape. 

More uniform radiation ivill allow higher milligram- 
hour values because of the elimination of hot spots, and 
should therefore result in better tumor control 
Nme figures, 2 tables Zac F Endress, M D 

Pontiac, Mich 

Sarcoma of the Uterus Report of Eighteen Cases 
Thomas Perry, Jr New England J Med 238 793-799, 
Junes, 1948 

This is a report of 18 cases of uterine sarcoma from 
the Rhode Island Hospital occumng in the last eighteen 
years This type of groivth is uncommon Of the 18 
cases, 7 were leiomyosarcoma, 4 mixed mesodermal sar- 
coma 3 carcmosarcoma, 2 giant-cell sarcoma, 1 stromal- 
cell sarcoma, and 1 botryoid sarcoma, this last m an m- 
fant of five and a half months Panh 3 ^terectomy with 
bilateral salpingo-oophorectomy is considered to be the 
treatment of choice Irradiation seems to have no effect 
on the tumors 

Several case reports are presented One patient had 
been given 1,000 mg hr of radium to the uterus m 
September 1924, for menopausal bleedmg In Decem- 
ber 1934, a complete hysterectomy was done, showmg a 
mrxed mesodermal tumor of the uterus Another pa- 
tient had received 1,400 mg hr of radium for meno- 
pausal bleeding m January 1937 In May 1943, the 
uterus was found enlarged and a hysterectomy showed 
carcinosarcoma This patient had a recurrence and x- 
ray therapy was u ithout influence on the growth 

One roentgenogram, 9 photomicrographs, 2 tables 
John B McAneny, M D 
Johnstown, Penna 

Granulosa-Cell Tumor of the Ovary, with Special 
Reference to Radiosensitivity Robert D Moreton and 
Eugene T Leddy Am J Roentgenol 59 717-726, 
May 1948 

This article is concerned chiefly with the radiosensi- 
tmty of granulosa-cell tumors It includes a consider- 
able review of the literature. 

Of 50 cases of granulosa-cell tumor seen at the Mayo 
Clinic 11 rccciv ed radiation therapy Six patients were 
alive at the time of the report, 1 for one j’ear and the re- 
mammg 5 more than nme jears No comparison is 
made between the surYixxil rates of this group and the 39 
cases which did not receive radiation therapy 


The authors state ‘‘From a review of the literature 
It IS difficult to draw conclusions about the radiosensi- 
tiveness of granulosa-cell tumors ” They do not clear 
up the difficulty 

One table, isodose curves G K Vollmar, M D 
The Henry Ford Hospital 

Treatment of Carcinoma of the Prostate with Radium. 
Raymond Darget. Urol & Cutan Rev 52 352-357, 
June 1948 

High hopes were entertained for the therapeutic effec- 
tiveness of hormones and orchiectomy for caremoma of 
the prostate These have not, however, been fully 
realized and there has been some return to the older 
methods of prostatectomy and radium apphcation 
'These methods, it is felt, can be used as a supplement to 
hormonal treatment and orchiectomy 

The author uses radium, which may be applied 
through a transvesical approach, through a permeal m- 
cision, or with a radium holder catheter 

Forty-seven cases were treated, in 21 of which it 
would have been impossible to do any form of prosta- 
tectomy In 29 cases permeal implantation was done, 
m3, transvesical and penneal implantation, in 3, trans- 
vesical implantation alone, m 11, a radium holder 
catheter was used, and m 1 treatment was by penneal 
implantation and radium holder catheter Eighteen 
patients were alive at the tune of the report, one of 
these had survived five years Radium was not used m 
suspected or proved cases of metastasis 
Eleven illustrations, mcludmg 6 roentgenograms 
Macrics D Sachs, M D 
Cleveland, Ohio 

Intenave Radium Therapy with Beta Rays, Paul de 
Plaen J deradiol etd’Hectrol 29 264-267 1948 (In 
French ) 

This paper is of mterest to Amencan radiologists on 
two counts (1) It reviews the early experimental work 
on the local action of beta rays (2) The authors have 
used the 50 mg ,03 mm monel-wall Crow e nasopharyn- 
geal applicator for the treatment of cancers of the skm, 
lip, urethra vulva, etc The paper describes the physi- 
cal characteristics of the appheator and the tissue doses 
thereby obtamed, which should serve to emphasize to 
Amencan radiologists and otolaryngologists the haz- 
ards both to themselves and patients, mherent in care- 
less use of so potent a source of caustic radiation 
Four photographs, 6 tables 

Simeon T Cantril, M D 
Seattle, Wash 

RADIOACTIVE ISOTOPES 

Spontaneous and Experimentally Induced Uptake of 
Radioactive Iodine m Metastases from Thyroid Car- 
emoma A Preliminary Report S M Seidlin E 
Oshry, and A A Yalow J Clm Endocrmol 8 
423-432. June 1948 

Fourteen unselected cases of metastatic thyroid car- 
cinoma were studied with orally administered radio- 
active iodine (I'»i) at the Montefiore Hospital, New 
Tracer doses ranged from 500 to 
2,000 microcunes Unne was collected for at least the 
first forty-eight hours and the radioactive lodme con- 
t«t estunated Forty-eight hours after the dose was 
admmistered, in vivo readmgs were taken with a 
Geiger Muller counter to determme the degree of 
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localization of the isotope in the thyroid gland and the lowed by \-ra> treatment Honever, not all patients 
metastases who had had partial thsroidectomj and irradiation 

Five of the 14 cases showed uptake in at least one showed radioiodine uptake by metastases 
metastatic lesion the first time radioiodme was ad- The radioiodine uptake by the metastatic carcinoma 
mmistered Subsequently, radioautographs were made was found to be more closely correlated to the degree of 
from tissue from 6 of the 14 patients In all of these, preceding thyroidectomy than to the histologic stme- 
the autographs showed definite concentration of radio ture or 'type” of the tissue 

active lodme in the metastatic tissue, m one, measure- It is concluded that, m cases m which initial studies 
ments had not indicated uptake, showmg that the with radioiodme do not show concentration m the 
radioautographic technic, when feasible, is more sensitive metastases, such concentration may be induced by 
than external measurements In aU 5 positive” cases a either thyroidectomy (surgical, radiation or chemical) 
complete or nearly complete thyroidectomy, or a sub- or mjections of thyrotropic hormone 
total thyroidectomy had previously been done, fol- Eleven illustrations 

RADIATION INJURIES 


Cancer of the Corpus Uten FoUowmg Badiation 
Therapy for Bemgn Uterine Lesions Frank R Smith 
and Lemuel Bowden Am J Roentgenol 59 796-S04, 
June 1948 

An attempt was made to detenmne a possible rela- 
tionship between the cancer of the uterus which de- 
veloped m 8 patients and the radiation therapy thev 
had previously received for various bemgn lesions 
These 8 cases were seen dunng a twenty-year penod, 
when 946 patients with cancer of the corpus uten were 
admitted Thirty nine had had previous radiation 
therapy (exclusive of those who received irradiation 
for the cancer itself and n ere referred merely for con- 
tmuation of treatment), but only 8 met the follow- 
mg ciitena (1) negative endometrial biopsy at the 
tune of the irradiation for a bemgn lesion, (2) an 
mterval of ten years or more between the imtial 
uradiation and the onset of symptoms of cancer 

Two factors prevented a definite conclusion from 
bemg reached (1) the prevalence of cancer of the 
corpus uten m the general population is not known, 
(2) 100 per cent follow up was not obtamed so that per- 
haps more than 8 cases occurred 
Four tables 

Zac F Endress, M D 
Pontiac Mich 

Lesions of the Urinary Tract Following Radiotherapy 
for Caremoma of the Cervix Uten T J D Lane. Bnt 
J Urol 20 67-71 June 1948 

The literature on mjunes of the urmary tract foUow- 
mg uradiation for the treatment of caremoma of the 
cervix IS reviewed and 2 cases with vesical lesions are 
presented In these cases excellent hemostatic effects 
were obtamed with sohd silver nitrate m the form of a 
small bead on the end of a thin wooden rod passed 
through a Braasch duect cystoscope 

Reconstruction Followmg Irradiation Injunes Paul 
W Greeley Arch Surg 56 741-748 June 1948 
The author discusses generally the well known 
changes followmg excessive irradiation as seen in the 
superficial tissues He states In spite of enthusiastic 
reports given by the advocates of local apphcations of 
radon paste or the aloe vera leaf I have apparently 
seen only those patients that did not respond to such 
simple management Smee the pathologic reaction is 
progressive and irreversible, I feel that a permanent 
cure can be antiapated only when all of the damaged 
tissue has been excised back to an area of good blood 
supply If this excision is not wide enough further re- 


constructive operations will fail and later degeneration 
may occur around or below the site of the ongmal ex- 
cision ' After a radical excision, the problem of closure 
is solved occasionally by undermmmg and duect suture, 
more often by some type of skin graftmg operation 
Sixteen illustrations Lev is G Jacobs M D 

Oakland, Calif 


Roentgen-Ray Cahbration of Photographic Film Ex- 
posure Meter L J Deal, J H Roberson, and F H 
Day Am J Roentgenol 59 731-736 May 1948 
This IS a report of the use and calibration of a 2 film 
packet for determmation of stray radiation The 
emulsion of one film is sensitive to high-voltage (gamma) 
radiation, the other is relatively msensitive. In ad- 
dition one-half of the packet is covered by 1 mm of 
cadmium the other half by only the uTapper 

Numerous calibration curves are presented showmg 
film densities for vanous voltages for the sensitive and 
msensitive emulsions and for the shielded and un- 
shielded portions Little difference was noted above 
potentials of 400 kv Below this figure, the densities 
varied considerably under the different conditions At 
the Ion er vmltages considerable care must be exercised 
m ascertammg the portion of the potential region to 
which the film was exposed if this type of readmg alone 
IS used to detenmne exposure. 

Five charts, 1 table G K Volluar M D 
The Henry Ford Hospital 


Human Pathologic Anatomy of Ionizing Radiation 
Effects of the Atomic Bomb Explosions Elbert De- 
Coursey Md Surgeon 102 427—432, June 1948 

The author discusses the necropsy findmgs from about 
260 Japanese dymg as a result of uradiation at Nagasaki 
and Huoshima The material represents the work of 
many investigators, both Amencan and Japanese. 

Mainly the lymphoid and hematopoietic tissues skm 
gemtal organs and gastro-mtestmal tract were affected 
There was atrophy of lymphoid elements m lymph 
nodes, tonsils spleen and gastro-mtestmal tract 
Early there was atrophy of the bone marrow, which 
either contmued or was followed by focal or diffuse 
hyperplasia with maturation arrest Necrotizmg m 
flammation of the oropharynx was prominent but 
limited to the thud to sixth week The scalp showed 
the surest external gross sign of ionization — alopecia 
This w ith hemorrhagic lesions appeared about the same 
time as the throat lesions 
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The testes showed prominent microscopic changes, al 
most all the se.\ cells being destroyed The ovanes 
shoned very little more than scarcity of proliferating 
follicles The intestinal mucosa mainly of the distal 


colon, was the site of changes which varied from ulcer- 
ated hemorrhagic foci to focal or widespread necrosis 
and ulceration with formation of diphtheritic mem- 
branes 


EXPERIMENTAL STUDIES 


The Effect of Beta Eays on Cells Cultivated in Vitro 
Use Lasnitzki Bnt J Radiol 21 265-269 June 1948 
Avian fibroblasts a ere irradiated with beta rays at 
244, 200 and 74 r/mm , with a total dose of 1,000 r 
Following irradiation there was a sharp fall m mitosis 
and the rapid development of abnormal mitotic figures 
and degenerating cells The effects were quahtatively 
similar to those seen with x rays and gamma rays, but 
the latent period a as shorter and recovery more 
prompt 

Three graphs, 3 tables 

SvnNEY J Hawlbv, M D 
Seattle Wash 

Effect of Low Dosage Roentgen Radiation on the 
Gonadotropic Function of the Hypophysis of the Mature 
and Immature Female Albmo Rat John H Freed, 
Edmond J Fams Douglas P Murphy, and Eugene P 
Pendergrass J CIm Endocrmol 8 461-481, June 
1948 

In view of the wide interest and frequent use of low- 
dosage roentgen irradiation m the treatment of func- 
tional endocrme dyscrasias and the many controversial 
theories concemmg its effect on glandular function the 
authors thought it important to study the action of 
radiation on the normal pituitary of the experimental 
animal as manifested m its sexual system 

Five sexually mature female Wistar albmo rats were 
given smgle doses of roentgen radiation to the pituitary, 
varymg from 100 to 200 r, at 7 30 A M on the third day 
of their estrus cycles and none appeared to be affected by 
treatment 

Fifty seven sexually mature female Wistar albmo 
rats were given smgle or multiple doses of roentgen 
radiation to the pituitary varying from 5 to 300 r, at 
7 30 AM on the second day of their estrus cycles 
Twenty-eight additional rats were used as controls 
Physiological signs of heat ear quivering, and copula 
tion response were observed m 28 of the 67 rats from one 
to two hours following treatment These signs of heat 
lasted for six to eight hours Fifteen of these 28 rats 
accepted the male, 4 pregnancies and one pseudo 
pregnancy resulted No change was noted m the 
running activity or periodicity of the estrus cycle of the 
treated rats Gross anatomical studies and weight de- 
terminations were made of the pituitanes, ovanes and 
uten of 6 of the treated rats who shon ed an ear quiver- 
mg-copulabon response as well as the 7 controls The 
pituitary weights of the treated rats appeared to be 
significantly greater than those of the controls The 
ovanan weights a ere similar m the two groups The 
utenne i\ eights of the treated rats were slightly greater 
than those of the controls, but this mcrease rvas not 
nearly so definite as that noted m rats dunng normal 
estrus 

Stxteen immature female Wistar albino rats were 
given cither a single or five successive daily roentgen 


treatments to the pituitary with doses varying from 6 
to 100 r per treatment Six additional rats a ere used as 
controls Eight of the immature treated rats were 
followed until vaginal openmg occurred at ages rangmg 
from fifty-three to sixty-five days This is within the 
normal limits of age for the onset of sexual maturity 

Eight additional immature treated animals and 4 con- 
trols were sacrificed twelve days after irradiation of the 
pituitary, and pituitary, ovanan, and utenne weight 
determinations were made Grossly the appearance and 
weight of the organs from the treated immature rats 
were in no way different from them controls 

As a result of these studies, the following conclusions 
were reached (1) Low-dosage pituitary irradiation 
can produce a transient effect on the normal pituitary 
function of the rat Though the immediate physiologi- 
cal effect IS in the nature of a stimulus, such an effect is 
only transient and not prolonged (2) Irradiation of the 
pituitary m small doses has no effect on the normal de- 
velopment of the sexual system of immature tiventy- 
eight day old female rats (3) There is no evidence that 
\ rays can stmiulate living cells if by stimulation is 
meant a contmued acceleration of their normal growth 
or function (4) Irradiation of the pituitary m small 
doses has no evident harmful effect in the expenmental 
rat 

Two charts, 6 tables 

Absorption and Metabolism of Lipiodol After Oral 
Admimstration. Method for the Study of Fat Absorp- 
tion and Fat Metabolism m Man J Groen Am J 
Med 4 814—826 June 1948 

The author studied the absorption of lipiodol by 
means of x rays and deterrmned the excretion of the 
iodine in unne and feces as a test of fat absorption m 
man At 7 30 A M the patient having been tested for 
hypersensitivity to lodme received a breakfast of two 
biscmts and 300 c c of tea At the same time a mixture 
was given of 10 c c Lipiodol Lafay and 10 c c olive oil 
This quantity contamed 4.2 gm of lodme (according to 
the manufacturers it should contain 5 4 gm of iodine) 
Between 7 30 and 12 no food was taken and no drugs 
were admmistered It was found that a satisfactory 
picture of the course of absorption could be obtamed by 
takmg films at two three and one half, five, eight, and 
ten hours after administration of the contrast medium 
WTien fat absorption is impaued, a considerable part of 
the contrast material remams visible m the films, it 
escapes absorption in the small intestine and may pro 
duce a contrast picture of the colon Unne and feces 
Here collected for twelve days and the lodme content 
Has determined 

Normal absorption of lipiodol Has found m achlor- 
hydna duodenal ulcer, uncomplicated cholelithiasis, 
pcntoneal tuberculosis obesity, and anorexia nervosa 

Diminished fat absorption Has demonstrated m 
sprue, obstructive jaundice, mtestinal tuberculosis, 
severe ulcerative colitis, gastrojejunocolic fistula, pan- 
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creatic insufficiency, m some cases of pernicious anemia 
and sometimes after stomach operation The impaired 
absorption m non-tropical sprue improved but did not 
become completely normal after treatment with diet 
and hver extract 

The disadvantages of the method are its cost and the 
fact that It cannot be earned out m patients who are 
hypersensitive to lodme or who are severely ill 

The fat relief picture” uas not compared with that 
obtained mth a banum meal Roentgenograms are re- 
produced 

Efiect of X-Rays on the Lymphatic Nodule, with 
Reference to the Dose and Relative Sensitivities of 
Different Species P P H DeBruyn Anat Rec 101 
373-405, July 1948 

Expenmental studies earned out by the author show 
that the extent of histologic damage found m the 
lymph nodes of animals exposed to x-rays is correlated 
with the dosage given This relationship is seen in the 
amount of nuclear debns resultmg from the destruction 
of lymphocytes, but is more stnkmgly evident m the 
destructu e and regenerative changes m the nodules of 
the lymph nodes and mtestmal lymphatic tissue 

Rabbits, rats, and guinea-pigs were irradiated with 
x rays, 200 kv p , filtered with 0 5 mm of copper and 1 0 
mm of alummum The dose rate vaned from 11 r/mm 
tol6r/mm The animals were kiUed in parrs at varymg 
mtervals after irradiation The mesentenc lymph 
nodes patches of Peyer, and, m the rabbit the appendix 
as well, were fixed m Zenker-formol, embedded m cel- 
loidm and stamed with hematoxylm-eosm-azure II 
The measure of lethal sensitivity to x-rays employed was 
the dose which kills 50 per cent of the anirnals withm 
thirty days (l d 60/30 days) 

Under the conditions of the expenments, the follow- 
mg changes occurred m the lymphatic nodules (o) In 
rabbits, doses of 800 r and 600 r completely destroyed 
the great majority of the nodules, resultmg m a "nodule- 
free” period until about three.weeks after treatment, at 
which time new nodules began to form After 400 r the 
majority of the nodules were only partially destroyed 


These regenerated rapidly and at five days were normal 
m appearance A dose of 100 r did not produce a 
marked change m the majority of the nodules Judging 
from the amount of debns, 50 r is the lowest dose which 
produces histologically detectable changes (6) In rats 
doses of 600 r and 400 r produced changes identical to 
those observed in rabbits at these doses (c) In gumea- 
pigs, a dose of 175 r produced changes comparable to 
those m rabbits and rats after 400 r or less 
Smee the l d 50/30 days of x-rays for rabbit, rat, and 
gumea-pig are 800 r, 600 r, and 175 r, respectively, it 
appears that the mtensity of damage to the lymph node 
m these species is related to absolute dosage and is inde- 
pendent of the L D 60/30 days of these species 

Evidence obtamed from the regeneration of the lym- 
phatic nodules after theu elimmation by irradiation in- 
dicates that one of the phases in the cyclic changes in 
the nodules is of a proliferative character, notwithstand- 
mg the presence of signs of cell death 
Twenty-five photomicrographs 

Distribution of Radioactivity m the Mouse Following 
Admimstration of Dibenzanthracene Labeled in the 9 
and 10 Posibons with Carbon 14, Charles Heidelberger 
and Hardm B Jones Cancer 1 252-260, July 1948 
Dibenzanthracene, labeled in the 9 and 10 positions 
with Ci4, was administered to mice mtravenously and 
bv stomach tube as an aqueous colloid, and mtrapen- 
toneally, subcutaneously, and by stomach tube in 
tncaprylin solution The distribution of radioactivity 
m the mice was then detemuned at vanous time inter- 
vals after admmistration of the caremogen 

It was found that the radioactive substances are 
rapidly eliminated, largely through the feces, and 
ordmanly very little material is absorbed The dis- 
tribution and rate of elimmation depend upon the mode 
of administration 

There is an appreciable quantity of radioactivity m 
tumors produced several months after a smgle subcu- 
taneous injection of dibenranthracene 
There appear to be no detectable effects from the 
irradiation of the labeled carcinogen 
Seven tables, 3 charts 
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Safelight Lamps and Filters Identification Printer Processing Hangers 
Liquid and Powder X ray Developers Fixers, and Replenishers Electric 

Chemical Mixers Thermometers Film Comer Cutter Illuminators 


EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N Y 
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A NEW ROTATING ANODE TUBE 

Designed for High Voltage Radiography 
and Multiple High Intensity Exposures 



The New Machlett Super Dynamax 
Permits Operating Voltages to 125 
PKV^and Tube Currents to 900 MA 

Recent developments m diagnostic techniques 
have resulted in a pronounced demand for x-ray 
tubes having energy ratmgs and heat dissipatmg 
capacities far beyond those offered by conven- 
tional stationary or rotatmg anode diagnostic 
tubes 

These techniques include such new applica- 
tions as high speed photoroentgenography and 
cineradiography of heart action and joint move- 
ment In order to obtam proper exposures and 
fine detail m rapid sequential order, fine focus 
and high energy loadings must be employed 
These necessitated a further development of the 
rotatmg anode principle which Machlett pioneer- 


mg did so much to bring to the pomt of prac- 
ticability, reliability and economy 

Machlett now offers the new Super Dynamax 
for the most severe needs m modem radiographic 
and fluoroscopic applications With it, energies 
and voltages m excess of what has heretofore 
been considered maximum can be employed 
It makes possible not only high mstantaneous 
loadmgs, but permits makmg multiple exposures 
m rapid succession 

Typical Examples A senes of 2 exposures 
per second at l/20th second each may be made 
at 120 PKV, 400 MA, for a penod of 10 seconds 
and repeated at least once every 4 mmutes or 2 
exposures per second at l/20th second each at 
100 PKV, 300 MA, for a period of 10 seconds and 
repeated at least once every mmute mdefinitely 
The new Super Dynamax is rayproof and 
shockproof and weighs only 45 pounds It can be 
mstalled on tube carriages designed to take other 
modem lightweight rotatmg anode tubes, such as 
the famous Dynamax “25” and “26 ” 

For full details regardmg this outstanding de- 
velopment write to Machlett Laboratones, Inc., 
Springdale, Connecticut 
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LipiodoV 

completes the diagnostic picture 


From its introduction to the present, Lapiodol has remained a contrast medium of choice 
notable for these properties 1 40% lodme content firmly bound in poppyseed oil, insures uniform 
radiopacity 2 viscosity characteristics produce clear delineation without excessive "poolmg” 
3 exclusive formulation does not involve use of chlonne or its derivatives 4 its blandness 
insures mimmal irritation to mucous membranes 

a/ 

*UmJcil (bdiitil 0-1, D S P ) b Ua moterri tnJi mtfi fv tin orcol cndird crald br Lx^iT Tits prodod ilot m bar tb usi 
Uindsl Mtdi ta Utt U S A. E. Fc og tn £ Co Nnv Tork. ft Y braJaii Dcstribbri fmtnt Ltd KsitmL Citadi. 
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diagnostic 

purposes 




irraKiaoy 

” the 

Standard X~Ray^^ 
Generator 



THESE P K V SELECTORS 

ADJUST VOLTAGE 

\ 

TO ANY DES/RED^v 

V* 

VALUE / / 


THE MODEL "MO” GENERATOR # 500 MA af 100 P K V 


® i 

If f I- 1 




HAS A CAPACITY OF i TOO MA at 135 P K V 


10 MA at 150 P KV 


Designed to satisfy the most exacting require 

ments of radiologists and hospitals, the Standard Model “MO Master 
500 MA X-ray Unit is unsurpassed for all diagnostic purposes 
including the most recent High Voltage Techniques This outstand 
ing apparatus is available on order and requires no change or 
modification of any kind for use in connection with the newest techniques 
The Master X Ray Unit includes a powerful, compact, shock- 
proof, hi tension transformer unit, the master vertical control panel, 
automatic in all the regulations of electrical factors governing technique, 
including 10 automatic selections on the technique selector switch 
Illustrated above, the Master Control Panel incorporates 
the latest scientific developments of x ray equipment, assures simple, 
easy adjustments The meters have large easy to read 
scales even at a distance 

For complete information, see the Standard representative nearest 
your address, or write direct for speufications, details, prices 


S'hucJLvuH 


Complete details, specifications 
and prices promptly on request 

X-RAY CO. 


1932 N BURLING ST, CHICAGO 14, ILL 








Radiology 


XVll 



SCHOLZ 

SPOTFILM DEVICE 






Your choice of any of the above techniques, instantly, 
without fuss, or adaptor frames, without tube shifting, 
but with regular cassettes of standard dimensions; yet 
each exposure is accurately centered in relation to the 
X-Ray Tube 

We have retained all the features which have made 
our 4 & 1 Spot-film Device so immensely popular, such 
as one hand operation, large fluoroscopic screen, easy 
front loading, automatic cassette shift, automatic stops, 
and pneumatic stop-cushioning 

An excellent combination with every modern X-Ray 
table 

Order your new fable equipped 
with Scholz Spof-Fi/m Device 


FRANK SCHOLZ X-RAY ENGINEERING SERVICE, INC. 

112 CUMMINGTON ST, BOSTON 15 

PIONEER MANUFACTURERS OF SPOT-FILM APPARATUS 
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GOLDEN 
ANNIVERSARY 
EDITION .... 


Hew-' 

foWP*®**’ . gl 


Make your office complete with this latest, most extensive Keleket 
X-Ray Accessories and Supplies Catalog You’ll find what you want 
for every step in X-Ray procedure within the 36 pages of this new, 
ready reference to the finest products available Actually, hundreds 
of Items are listed from film to custom-built darkroom mstalla- 
tions all offenng genuine economy all illustrated and 
described with latest paces stocked for your convenience in 
central locations throughout the United States Shown here are a 
few sample pages Attach coupon to your professional letterhead 
for your own free copy 


The 


Kelley- Koett 


7066 WEST rOUSTH ST 


Manufacturing Co 

COVIHOTOH KY 


Just Clip and Mail 
for your FREE copy! ^ 


The Kelley Koett Mfg Co 
2065 W Fourth St 
Covington, Ky 


Please send me, without obligation, my copy of the 
big, new Keleket Accessories & Supplies Catalog 

Name 


Address. 
Oty 


State. 
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FORAMODERN 
X-RAY DEPT 



AND EFFICIENT 
BUY MATTERN 


o^i^cnaionA. PuiJt Co*tPiol o*t ^-Pasf. /lfi.p<i^cUiU. 

The latest in Modern X-Ray equipment is again brought to the Radiologist’s attention m the 
Mattem "Dynagraph Special " 

This unit already in use by many Radiologists incorporates such modem features as "Photo- 
Timing" on Bucky Radiography, Spot Rim Radiography, Miniature Film and non Bucky Radiography 

Just as Mattem led the field in "push button Control” it again leads in the modem application 
of photo timing 


/our local Mattem Dealer 
IS anxious to tell you more about this new advancement, 
or write us direct 


F. MATTERN MFG. CO. 


4637-59 NORTH CICERO AVENUE 


CHICAGO 30, ILLINOIS 
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In the mtncate produc±ion of “Patterson” 
Intensifying and Fluoroscopic Screens, labor- 
atory control and scientific tests play an im- 
portant role They insure the high quahty and 
umfomuty for which these screens are well 
known to radiologists everywhere 

Every “Patterson” Screen is tnple-checked 
for imiformity of speed for abihty to render 
detail and contrast and for mechamcal per- 
fection — freedom from dirt, blemishes, marks, 
or extraneous matter which might confuse diag- 
noses Even pre-tested lummescent chemicals 
are again saentifically tested m Patterson lab- 
oratories to verify their purity 

These saentific tests and laboratory control 
of manufactunng operations are routme prac- 


tices m the Patterson plant They insure that 
“Patterson” Screens measure up to the exacting 
reqmrements of the saence of radiology That 
IS why for more than 30 years, “Patterson” has 
been recognized as the world standard of screen 
quahty 

Examme your screens regularly If they are 
damaged, worn or stamed replace them 
promptly with “Patterson” Screens for radio- 
graphs of high diagnostic value Your dealer has 
a complete stock 

E I dn Pont de Nemours & Co (Inc ) 
Patterson Screen Division 
Towanda, Pa 


IDPOHl 




■ETTEK THINGS FOR lETTER LIVING 
THROl/CH CHEMISTftr 


“Patterson” Screens 


Ihf Stundard of Screen Qiialify 


I 


Ltslcii to “CAVALCADE OF AMERICA” 


‘Tanngs — J\CBC 











^ 6-E technical consultant 


Hecanuapyo’"'"’'”! *.» yo« 'f ^ce o. dalW 

.. po !»np.n '“'■“ttppdy .-e »«”>“ 

U ««■“>'“““’ , eaCOP^o'n'^f tlUMV^TO” 

S' "-^ ”'° EC '«-n> ’'r 

„ppiy '»■>“ *'^„uyy «»y "!»'e;f“ 

aoUarB ^ repair ^^^ao.s'n enta^s 

Aovcrtcd"®" „e<POcy-J066«e 

tlius saving y ^ Bixnpl^ arrange io’' 

adequc'"'"" .ot*o»oEd’» 
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Sc'-^eTcWcr and d«B*»«' Corpoc.t.on 
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PRESENTING THE NEW “ROTALIX” 

The speed inth ■\>hich the original Rotating shockproofing — had all been outstanding 

Anode X-raj Tube — first conceived and de- Not^^ ithstanding, Philips research has 
signed m Phihps Laboratories — ^vas adopted continued to improve on these designs 

throughout the -world is indicative of the Toda)’s model — the new rotauv — is de- 
soundness of this signal advancement signed to giie longer life, run far more 

Philips w-as mdeed the fountamhead from quietl} , permit greater radiographic detail, 

vhich to expect additional advancements m pronde improved tube safety, and is easier 
the art of roentgenography And justifiably to operate 

so, because previous developments — Write today for further details on this nev 

vater cooling, line foci, raj proofing, adi ancement in X ray tube construction 






A well defined, sharp and clear 
delineation of the upper urinary tract 
without irritation can be readily 
obtained with Skiodan Due to its 
high radiopacity Skiodan gives good 
pictures even when used in relatively 
low concentration 


HOW SUPPLIED 

Solution 40 per cent in bottles of 50 cc. 
and 100 cc Solution 20 per cent in bottles 
of 50 cc Tablets of 1 Gm in tubes of 10 
and bottles of 100 and 500 Powder in 
bottles of 20 Gm 


SKIODAN 

SODIUM 

Brand of Methiodal Sodium 
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The ViDEX Cone 
One Cone to Do the Work Best 



^ *■ 
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Table-top Radiography of Sinuses Using VIDEX and Extension 
(Full-size Reproduction at 30" Target-film Distance) 

For this specialized radiography, VIDEX with Extension insures accurate centering and produces 
radiographs of excellent definition and presentation for maximum diagnostic value 

Accurate centering and finger-tip control of size of exposure facilitate all types of radiography 

With VIDEX installed, the technician no longer worries about cone changes or counterbalancing, 
and can concentrate on other variables in the radiographic process 

For further information write to WRENCO, INC., MOUNTAIN LAKES, N. J. 
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PREFERRED- 



WRITE for detailed information 


Address 


THE LIEBEL-FLARSHEIM COr 

CINCINNATI 2, OHIO 


COOK COUNTY GRADUATE 
SCHOOL OF MEDICINE 

ANNOUNCEMENT 

COURSE IN RADIATION PHYSICS 
May 28, 30 and 31,1949 


The Department of Radiology will offer a three- 
day course during the week prior to the meeting 
of the American Board of Radiology 


For Information addrtss 


Reslstrar, 427 South Honore Street, Chicago 12, Illinois 



f 
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ISeFORE you order your next supply of X ray proc-ss mg materials 
Fnv«stigo(e fhe ftmt saving conven{«nce of Ur«(l Concenfrafed 
X foy Sofi/fioni 

Mode of the finest Ingredients under strict laboratory control these 
solutions minimize processing time They require only dilution with 
wafer for msfonf use eliminating botch mixing of powders 
They hold developing ond fixing time constant providing uniformly 
occurate ond diagnostically correct records under modern techniques 
Your supplier can give you full details— contact him today And osk 
also for information on Urell Replenishers for replacing chemicals 
lost m processing maintaining uniform speeds holding given 
densities lengthening solution life Or write direct/ 

URELL CONCENTRATED LIQUID DEVaOPER 

1 Quart Concentrate gg 

(mokes one gallon) 

4QuoTts Concentrate $3 35 , 

(makes four gallons) 

URELL CONCENTRATED LIQUID FIXER 

1 Quart Concentrate $1 00 

(makes one gallon) 

4 Quarts Concentrate $3 35 

(mokes four gallons) 




2630 Humboldt SL 


Los Anseles 31, Glifomla 
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AIV OUTSTAJVDEVG EMOLLIEIVT FOR ESE BY 
ROENTGENOLOGISTS AND DERMATOLOGISTS 


0 CONTAINS NO HEAVY METALS 

#SOFTENS THE SKIN AND AIDS IN PRE- 
VENTING THE DRYNESS FOLLOWING IN- 
TENSIVE OR PROLONGED IRRADIATION 



•active INGREDIENTS- COD LIVER OIL, 
NEATSFOOT OIL. PREPARED 
EXTRACT OF GRINDELIA. 

PHENYL SALICYLATE 

VELVET fHARMACEVTiCAl 
PRODVeTS COMPART, IRC. 

S<^^e DisM^utor 

11 Park Placa Het(v York 7, N. Y. 


LITERATURE 

Beneficial Effects in use of 
RAYDERJI OINTMENT 
in Roentgen Therapj 

1 ) General Practice Clinics 

Radiology Section 
Volume 4 — No 4 — October 1947 
Volume 4— No 2 — April 1947 

2 ) Medical Journal Record 

Publishing Co , Inc. 

Pgs 344-350 — June, 1947 

Reprints and samples 
on request 


Koentgen measuring instrumentation 
reaches maturity in the new Integron IV 



available June fifteenth 

The new Integron IV is attractive, compact and 
particularly designed for greater flexibility of 
operauon It solves the insidious problem of 
leakage caused by dirt, bnt or humidity The 
tomzattoii chamber tube ts bemettcally sealed The 
instrument also incorporates new electronic 
pnnaples which eltmmate all ivtatmg or moving 
components 

See It and you will agree it is the instrument 
you have been waiting for 

Consult your equipment manujacturer 

Vi^toreen 


5806 HOUGH AVE CLEVELAND 3, OHIO 




'/oil CAN BE SURE ..IF [f$ 

W^stinghouse 


tor any 


leep therapy technique 

ide range of tube travel and ease of positioning of the 
esQnghouse Single Column Deep Therapy Tubestand 
sure complete flexibility even for unusual techniques 
The tubearm has vertical travel from 28 " from the floor 
I a maximum height of 72 " above the floor and can be 
Wted 180° around the column The tubehead, with 
jnsierse travel of 15 ", can be rotated 180° in either 
|ection about the centerline of the tubearm and can also 
ate 140° about its long axis 

ocks are convemently located and provide positive 
^stment to immobihze the tube in any position An 
lonal vermer drive for the vertical travel permits 
Iptionally fine positioning of the tubehead 
If complete information on the Westinghouse Deep 
mpy Single Column Tubestand, ask your local 
bpghouse X-Ray Specialist for Booklet B-4052 Or 
> iWestinghouse Electric Corporanon, P O Box 
Pittsburgh 30, Pennsylvama. j-osais 



Weslmghoute Single 
Column Tubestand 
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fhe r/ghl hand 
It alwayt free 
for palpating 


motor~control it 
eonHned la 
the left hand 



No spring to cock ... motor-driven. Preas 
the button under yoiur left thumlj and the cassette ghdes 
smootlily into spot-film position, mthout vibration Lift 
the thumb and tlie same motor-dnve returns it, ready for 
the next exposure You can expose the tvhole film 
X 8^/^") or halve it, or quarter it for four spot 
radiographs 


operates it 


Easy palpation behind large screen. The screen 
is big (11" X 14") so you can visualize extensile fields 
of the gaslnc tract, chest, etc It is so mounted in the com- 
pact SPOTFILIMER that palpatmgbelund it is unhindered 
die reach to screen center is only 6", and the ivliolc 
device only 1%" thin Controls are so conveniently 
grouped you can easily isork “by touch” m the dark 
Still other SPOTFILMER advantages are pictured below 

Does it sound good? Well, it is... but that’s only 
part of the story of this new Picker motor-driven 
SPOTFILMER It’ll be worth your uhde to hear the rest 
of It from your local Picker rejiiresentative 



L«ad-rubber apron protects the 
Radlolo0tst against scattered radia- 
tion Swings to end of SPOTFILMER 
in horizontal position, or to side when 
tobfe Is elevated for vertical work 


X cossette loads easily at 
front, either horizontally or verti- 
cally Simply drop it into the cassette 
troy and push if engages the motor- 
drive mechanism outomafically 


Lysholm Grid and compression-cone- 
diaphragm are mounted In twin 
channels on underside Diaphragm 
IS always ready slide it over 
when wonted, then back after use 







accurate, 
safe 

urography 

NEO-IOPAX* IS ACCURATE. 

Its optimal radiopacity produces clear 
delineation of the urinary tract permitting 
diagnostic interpretations to be made confidently. 

NEO-IOPAX IS SAFE Its un- 
blemished lecord^— more than fifteen years of 
effective urinary tract visualization without a 
single fatality reported in the literature— remains 
to be equalled Administered intravenously, 
using proper technic, Neo Iopax is 
remarkably free from even minor side-effects 

NEO-IOPAX 

(BRAND OF SODIUM lOD 0 M ETH AM ATE) 

NEO-IOPAX IS available as a 
stable, crystal clear solution of disodium 
N-methyl-3, 5-duodo-chebdamate in 10, 20 and 
30 cc ampuls of 50% concentration and m 
10 and 20 cc ampuls of 75% concentration 
Boxes of 1, 5 and 20 ampuls 

BIBLIOCRAPUYi 1 Simon S I M^ 138 m 1918. 

2 Puirann R O l Now EnjUnd I Mod 228 507 1913 3 Kontni W M, 
Hofko H and Morion S A J Urol S6l392 1916 


CORPORATION . BLOOMFIELD, NEW JERSEY 

IN CANADA, SCHERINC CORPORATION EINUTED, MONTREAL 





CORPORATION 


® WtXLgncri, ajul J)Luuiftidure.rs of Qj-O^uij Q^ubts 


OOKLEt manufactures a complete line of 
oil immersed, radiographic X-ray tubes 

DyNLtt X-ray tubes and X-ray valve 
tubes are expertly designed and built to 
give a new standard of service 

» DONltt X-ray tube inserts are avail- 
able for most types of tubes now in use. 

' Inquiries are invited regarding the de- 
^ sign and building of one or any number 

• of special or experimental tubes to 

• meet your requirements 


2342 W HARRISON STREET CHICAGO 12, ILLINOIS 
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If this were 


fzMi 


Ml/ 


yeer treatment room 



you would have no problem concermng x-ray spare 
parts 

The more practical Westinghouse solution to the 
problem is to spot spare parts at strategic locations 
all over the Umted States It is the most complete 
x-ray parts warehouse network in the industry 
Other aspects of the many-sided Wesanghouse 
x-ray service program include 
1. Wesunghouse Maintenance and Repair Shops 
located in 37 cities throughout the nation 

2 24-hour-a-day, 7-day-a-week sertice for emer- 
gencies 

3 The most complete parts identificanon system m 
the industry, to speed replacement ordering 

4. A preventive maintenance service for periodically 
inspecang, adjusung, testing, and cleaning your 
eqmpment. Visits scheduled at your convenience. 


For full details concerning the complete 
Westinghouse x-ray line and service, call your 
local Westinghouse X-Ray Specialist or write 
Wesunghouse Electric Corporation, P O Box 868, 
Pittsburgh 30, Penna. 


Wejtmghouie Maintenanco and Repair Shops across the Nation 



"Westinghouse ^ 
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how 
simple 
can 
-RAY 


. which automatically reduces complicated ad- 
lustments and variables to basic technic' 






i ^ I 


Directed by a never erring electronic “brain,’ the unhesitating 
“fingers’ of the Techron, adjust instantly and continuously, control- 
ling variable electrical and mechanical faaors The operator merely 
sets simple, exclusive controls — then devotes his entire attention to 
the patient Any type of radiograph desired can be obtained with 
unfailing accuracy without consulting charts, computing expo 
sure or watching meters' 

The Techron is rated 225MA at 85KV and 5MA at 125KV In 
performing radiography, fluoroscopy or therapy techniques, it 
assures high quality results, meeting the most precise requirements 
of the discriminating radiologist 

Before you select any X ray control unit, see the Keleket Techron 
in operation Your KELLEY-KOETT Representative will gladly 
arrange an inspection or furnish Bulletin No 104 Phone him or 
write us direct 


Keiley- Koett 

206b WEST FOURTH ST 


Manufacfuring Co* 

COVINGTON KY 
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PICKER X RAY CORPORATION 
300 Fourth Ave , N Y 10 


ro 




u 


of better quality 


The radiation output of this new Picker Deep Therapy 
X ray Unit, rated at 260 kvp at 18 ma, goes far 
beyond that developed by other self contained appa 
ratus ivithin comparable ratmg range It offers a 50% 
increase over previous 250 kv, 15 ma output in 
radiation quantity, together with marked improve- 
ment m radiation quality Ask your local Picker repre- 
sentative for details of its remarkable performance 

260 kvp, 18 ma Deep Therapy Unit 
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Peptic Ulcer The Importance of Films in Diagnosis^ 

FREDERIC E TEMPLETON, M D 
Seattle, Wafllu 


I T IS THE PURPOSE of this report to em- 
phasize the important role played by 
roentgenologic films in identifymg gastro- 
mtestmal lesions, particularly gastric and 
duodenal ulcer A high percentage of 
physicians share the opimon that the diag- 
nosis of gastro-mtestmal disease is based 
largely on fluoroscopic findmgs and that 
films, unless interpreted m the hght of 
such findings, are usually meanmgless 
Fluoroscopy, by the simphaty of the 
apparatus and procedure and by its high 
diagnostic accuracy m proper hands, has 
discouraged mterest m the potentiahties of 
films Emphasis on findmg early lesions, 
particularly cancer, and on the potential 
dangers of excessive exposure to radiation 
IS directmg mvestigators to re-explore the 
possibihty of usmg more films and less 
fluoroscopy 

The present situation is comparable to 
that of diseases of the chest and is stimu- 
lated by recent techmcal developments m 
the study of those diseases Most lesions of 
the lungs are seen at fluoroscopy, but a 
certam percentage escape observation 
even by the expenenced exammer With 
routine use of films, even of the immature 
variety, the number of pulmonary lesions 
overlooked has decreased A similar situ- 
ation holds for the gastro-mtestmal tract. 


except for the use of immature films, vrhose 
potentiahties are now bemg explored 
Most lesions can be seen at fluoroscopy, 
smce most of them are large — m the order 
of a centimeter in diameter or more 
It is m the smaller ones that films give the 
greatest aid But even so, one is amazed 
at the apparent large size of certam lesions 
that escape detection under the fluoro- 
scope While this embarrassmg situation 
IS infrequent, it occurs often enough to 
cause one to speculate on the cause 
Overwork and fatigue with the accompany- 
ing divided attention, failure to follow a 
set routme, and a combmation of certam 
physical and physiologic phenomena, pre- 
ventmg clear images, are responsible for 
failures Films play a valuable role m 
exammation of the heavy patient m whom 
the fluoroscopic image is dim and will con- 
tmue to play this role until amplification 
of the fluoroscopic image is a reahty 
The gastro-mtestmal tract is a phable 
organ, capable of self motion The con- 
tours are varied by contractions of the 
muscles and by extraneous influences, sucli 
as pressure on the abdommal wall Smce 
the appearance of the stomach and the 
duodenum vanes from moment to moment, 
fluoroscopy is mvaluable in studying the 
constantly changing pattern and to dif- 


' From the Department of Radiology Um\'ersity of Washington School of Medicine. Presented as part of a 
Symposium on Peptic Ulcer at the Thuhy-fourth Annual Meeting of the Radiological Society of North America 
San Francisco Cahf , Dec 5-10 194S 
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ferentiate the normal from the abnormal 
Witness, for example, the rigidity of the 
walls with the obhteration of peristalsis 
produced by neoplasm However, with a 
few exceptions, somewhere m the cycle 
of motion or under the influence of pressure 
or with certam positions, there appear one 
or two anatormc patterns which impart the 
story In most mstances, these significant 
patterns, whether they be normal or ab- 
normal, can be recorded on films, giving 
to these real diagnostic sigmficance If 
this statement is accepted, it follows that 
the primary purpose of fluoroscopy is to 
control the exposure of the roentgeno- 
grams 

If film s are to play more important roles 
than they now do m most gastro-mtestmal 
roentgen exammations, the diagnostic 
criteria must be based almost entirely on 
anatomic-pathologic changes Anatomic- 
physiologic changes, such as those pro- 
duced by peristalsis, tonus, and local 
contractions, while extremely helpful m 
some mstances, can be recorded only by 
takmg a senes of several films with the 
patient’s position unchanged or by ob- 
servmg the changmg image under the 
fluoroscope As helpful as penstalsis and 
tonus are m determmmg stiffenmg or 
pliabihty of the walls, certam limitations 
exist Penstaltic waves either fail to 
appear when desired, are too shallow to be 
of much aid, or do not affect the zones of 
mterest The cardiac end of the stomach 
IS an example of the latter 

With few exceptions, lesions which mter- 
fere with penstalsis produce anatormc ab- 
normahties that can be detected by ade- 
quate techmc Some lesions, such as 
carcmoma, which are thought to produce 
their earhest signs by penstaltic paralysis, 
do not always do so The abnormal vana- 
tions m contours of the lumen or mucosal 
pattern produced by most ulcers must be 
demonstrated if one is to amve at an un- 
qualified diagnosis of ulcerous disease, even 
though penstaltic activity is altered 
Proof that certain changes in physiology, 
such as “hyperpenstalsis,” “imtabihty,” 
“delayed emptying,” and “retention,” are 


sufficient signs on which to base a diagno- 
sis of ulcer IS lackmg These signs are 
significant only if they are accompanied by 
demonstrable pathologic-anatomic changes 
It IS feasible and time-saving to locate 
lesions by observmg the changes these 
abnormahties produce on the walls, seen 
in profile, and m the mucosal pattern 
The identifying criteria for ulcers and then 
differentiation from spurious patterns have 
been described (1-^) There are, of 
course, findmgs of which one cannot be 
certam Such situations are true of any 
diagnostic procedure, no matter how great 
the accuracy claimed for it Supplemen- 
tary exammations are essential for further 
evaluation A detailed study of the physi- 
ologic variations often proves most help- 
ful in these mstances 

Representative films of various sections 
of the gastro-mtestmal tract can be ob- 
tamed with the fihnmg-fluoroscope or 
‘ ‘spot’ ’ machme B est results are ob tamed 
by skilled operators who take routme 
exposures of vanous sections of the stom- 
ach and bulb durmg the course of the 
examination By this method, lesions 
not seen at the fluoroscopic examination are 
detected Those who record only abnor- 
mal shadows seen at fluoroscopy cannot 
reahze the number of lesions overlooked, 
smce the mdications for surgical procedure, 
and even gastroscopic exammation, are 
often dependent upon the results of a 
roentgen study 

Films, particularly spot films, are a most 
reliable medium for judging the quahty of 
a fluoroscopic exammation Those who 
become expert m recordmg the significant 
images on spot films also perform credit- 
able fluoroscopic exammations Those 
who experience trouble m mastermg the 
techmc of usmg the fihnmg-fluoroscope 
sometimes criticize the machme rather 
than themselves This is a common hu- 
man tendency There is, I am sure, a 
direct relationship between the quahty of 
the fluoroscopic exammation and the qual- 
ity of the films recorded 

The value of films m diagnosis and re- 
search cannot be overestimated By re- 
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cording images m their nearly true form, 
by studying these permanent records at 
leisure, and by comparing the results with 
pathologic specimens, one becomes more 
and more proficient, not only m mterpret- 
mg the films but also m observmg signifi- 
cant changes at fluoroscopy Permanent 
records are valuable to compare pathologic 
data and m followmg peptic ulcers dunng 
treatment, where one wishes to estimate 
the eflBaency of medical management 
Estimates as to the size of a crater from 
the fluoroscopic image do not always agree 
with the measurements on the films 
Furthermore, the crater as it becomes 
smaller and smaller is lost at fluoroscopy 
before it is lost on the roentgenogram 
In closing, the foUowmg points are em- 
phasized Both fluoroscopy and films are 
essential parts of a good gastro-mtestmal 
exanunation Films properly made reveal 
enough data to allow a diagnosis m most 
instances, but such films cannot be ob- 
tained without fluoroscopic control Sigmfi- 
cant images overlooked at fluoroscopic 
exammation can be recorded on films, 
therefore routme films should be made 
of the various sections of the tract dunng 
the exammation It is obvious that ob- 
jective evidence of a lesion is much more 
reassurmg than subjective, not only to the 
radiologist but also the chmcian who refers 
the patient If the radiologist depends 
entirely or almost entirely upon fluoros- 
copy, the chmcian is forced to view his 
patient through the eyes of the fluoros- 
copist and is demed the pnvilege of having 
objective data from which he can draw his 
own conclusions 


The confidence the clmician has m his 
radiologist is undermined by each lesion 
the latter fails to find By reviewmg the 
films which record the progress of the 
examination, both clmician and radiologist 
may find that the lesion occurred m a 
manner not possible to demonstrate with 
the technics m vogue The chmcian thus 
becomes more understanding of radiologic 
problems Unfortunately, most errors can 
be traced to a break m routme, a fault 
which IS much more evident from a review 
of films than of fluoroscopic notes 

To obtain representative films requires 
considerable skill and experience on the 
part of the radiologist, and deficiencies 
in techmc are more obvious m one who 
uses the spot machine than m one whose 
sole rehance is on the fluoroscope To 
keep up with expandmg health programs, 
more thought will have to be given to the 
techmc of exammmg the gastro-mtestmal 
tract than it has received m the past, from 
the standpomt of mcreased accuracy and 
decreased radiation hazards to both the 
patient and the exammer 

414 Cobb Bldg 
Seattle 1 Wash 
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SUMARIO 

Ulcera P6ptica Importancia de las Radiografias en el Diagndshco 


Para un buen examen gastromtestmal, 
resultan mdispensables tanto la roentgenos- 
copia como las radiografias, y en particular 
las radiografias tomadas en el transcurso de 
la roentgenoscopia Sm embargo, hay que 
hacer mayor hincapie en el papel desem- 
penado por las filtimas, sobre todo en el 


diagndstico de la filcera gdstnca y duo- 
denal Las radiografias debidamente ob- 
temdas revelan sufiaentes datos para 
perrmtir el diagndstico en la mayor parte de 
los casos, pero no pueden obtenerse sm 
comprobacidn roentgenoscdpica Una al- 
teracidn importante que se pasa por alto cn 
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la roentgenoscopia puede ser registrada en 
la radiografia por cuya razon deben to- 
marse durante el examen radiografias 
comentes de vanos sectores del aparato 
gastromtestinal Esos registros perma- 
nentes pemuten estudio mds detenido, com- 
paracidn con los baUazgos patoldgicos y 
mejor apreaaadn de los efectos del trata- 
nuento, facditando ademds datos objetivos 
para el cllnico que, de otro modo, s 61 o 
podria contemplar a su enfermo por los 
ojos del roentgenoscopista 


La obtenadn de radiografias adecuadas 
exige destreza y expenenaa de parte del 
radidlogo, pues las defiaenaas tdcnicas 
resaltan mds en eUas que en el examen 
roentgenoscdpico solo A fin de man- 
tenerse en ntmo con la expansidn de las 
obras sanitanas, hay que prestar mayor 
consideracidn a la tdemea del examen 
radioldgico del aparato digestivo, desde el 
punto de vista tanto del aumento de la 
exactitud como de la disminucidn de los 
nesgos de la irradiaadn 





Place of Fluoroscopy in the Diagnosis of Peptic UlceF 

MILO HABBIS, M D 
Spokaine, Wash. 


R ussell D Carman, who, if not the 
father of roentgenoscopy m this coun- 
try, IS certainly the first active protagonist 
(Brown), stated m 1920, and iterated in 
the earher edition of his book and papers 
“I beheve that the advantages of the 
screen m examination of the digestive tract 
can hardly be too strongly emphasized 
Only by its use can exact information be 
obtamed as to mobihty and flexibihty, the 
phenomena of peristalsis and antipenstal- 
sis, the nature and permanence of irregular- 
ities of contour and effects of palpation, 
respuatory movement and varying posi- 
tions All changes can be seen at every m- 
stant, m the order of theu succession, at 
any desued angle, and m these respects a 
few mmutes of screenmg is eqmvalent to 
hundreds of plates ” Plates were used 
m ainl y to record findmgs and only second- 
anly to check them This tradition has 
been earned on and amphfied, and the 
techmc has been improved, by Carman’s 
assoaates and successors, Drs A B 
Moore, B R Kukhn, John D Camp, and 
H M Weber 

It IS comparatively recently that fihnmg 
fluoroscopes or fluoroscopes with spot-film 
devices have been made available by the 
manufacturers of x-ray apparatus m this 
country (Templeton) Along with theu 
availabihty, there has developed an mb- 
mabon of controversy m x-ray diagnostic 
cucles relabve to the evaluabon of the 
different methods of exammabon of the 
gastro-mtesbnal tract Those who use the 
films taken durmg fluoroscopy as the mam 
factor in diagnosis behttle those who de- 
pend pnmanly on the fluoroscopic obser- 
vabons and on films secondarily, and claim 
that the former method results m better 
detail and more accurate diagnosis 

It IS my tliesis that fluoroscopy and the 


few film s necessary to record the flndmgs 
are capable of extremely accurate and 
confirmable results when used by certam 
radiologists, ^ e , those trained by long 
experience and capable of subsbtubng for 
the sharply focused macular vision used 
with mtense hght, the low mtensity (reb- 
nal) rod vision necessary for viewmg the 
screen image This facility is an art 
requmng sharp visual acmty, mental 
alertness, and co-ordmabon far beyond 
that needed for mere observabon of the 
varymg densibes of a photographic emul- 
sion It IS not for those mcapable of 
seemg the wealth of detail that can be 
revealed by the fluoroscopic screen and 
the proper mampulabon of the pabent and 
the shutters 

The fluoroscope itself should be as an 
old fnend well known, with few eccen- 
tncibes The mampulabon should be an 
unconscious co-ordmabon of eyes, hands, 
and controls, such as only the famihanty 
of constant use can confer The screen 
and tube carnage should float, move with 
htbe effort, and stay put when stabonary 
The shutter controls should obey the 
shghtest mobon of the hand — some thin g 
lackmg m the Belden cable control used m 
most of the present left-handed tilbng 
fluoroscopes Certainly, many of the Eu- 
ropean and late model Amencan filmin g 
fluoroscopes, with their clumsy, cumber- 
some screen carnages, httered with levers, 
cassette holders, shifters, buttons, and now 
a photocell, with a tmy screen, are not 
conduave to relaxed subconsaous mampu- 
labon With aU the mental and physical 
effort necessary m the mampulabon of 
such apparatus, fluoroscopy becomes very 
casual, as the fluoroscopist must be busy 
takmg films 

There is no quesbon but that films 
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should be taken of the organs under exam- 
ination There is also no question but 
that the filmmg fluoroscope is capable of 
taking these at the time of seemg the parts 
on the screen much more readily than 
taking them m a routine position The 
question of dependence on the films thus 
made as a method of recordmg the fluoro- 
scopic findmgs or as a major method of 
diagnosis is one for the mdmdual exami- 
ner Certainly there are radiologists who, 
because of an inherent inabihty to see well 
in the dark, should not depend on the 
fluoroscope in diagnosis, but should use it 
^ more or less for positiomng, dependmg on 
the film s produced for the final conclusion 
All roentgenologists should test their visual 
acuity by methods advocated by Chamber- 
lam and others 

It might be well to mention mechamcal, 
psychological, and other factors which 
should be considered m makmg an ade- 
quate fluoroscopic exatmnation These 
are, m bnef outhne, the teachmgs of my 
preceptor, Dr B R Kirkhn, as I remem- 
ber and apply them In his paper before 
the Radiological Society of North America 
(1935), the technic of the exammation is 
outlmed m his lucid and stnkmg manner 

In addition to the gross mechamcal 
attributes of a “good” fluoroscope men- 
tioned above, the type of tube and screen 
must be considered A fine focal spot is 
essential In spite of some who say other- 
wise, one can teU the difference m screen 
detail between a 1 6 mm focal spot and a 
3 0 mm spot, this at the usual 12 to 14 
mch distance of the tube from the table 
At a distance of 20 mches or more, as 
advocated by Chamberlam, this difference 
would not be so evident The screen 
should be as fast as possible without ob- 
Anous grainmess, producmg good illumina- 
tion, but with good contrast character- 
istics Such a screen is the new Patterson 
type B-2 

The contrast medium to be used is im- 
portant only m that it should be fluid 
enough to flow easily, and at the same time 
be suffiaently dense to obscure on the 
screen all bone and soft tissue detail, even 


m fairly thm layers Flavored suspend- 
mg agents usually produce too thick a 
mixture, and are stiU meffective m dis- 
guismg the taste of the banum sulfate 
A drop of peppermmt oil to a glass results 
m fewer objections to the mixture (Gar- 
land) 

An important factor m fluoroscopy is 
the attitude of the patient imder examma- 
tion For practically aU, it is a new expe- 
rience and nearly all are apprehensive, to 
say the least Here the attitude of the 
personnel m the department is important 
They should be cheerful, handle the 
patient as httle as possible, and work 
toward puttmg him at ease Most of the 
patients do not know how to relax, and 
must be told (Carman) to bend the head 
forward, allow the shoulders to relax, with 
the arms at the sides, and to let the abdo- 
men sag This procedure allows the stom- 
ach m aU but those of the most hyper- 
sthemc habitus to come down below the 
costal margm, where aU of it, except the 
fundus, can be palpated 

The question of dark adaptation before 
fluoroscopic exammations cannot be too 
greatly stressed Chamberlam m his classic 
review of fluoroscopes and fluoroscopy m 
the Carman Lecture of 1941 has com- 
piled data of great value He outhnes 
the scientific basis for prolonged dark 
adaptation before attemptmg fluoroscopy 
Certamly, no one expectmg to do adequate 
work wiU take less than thirty minutes 
to adapt his eyes, if he has been m bright 
sunhght, allowmg for proportionaUy short- 
er tunes when adaptmg from a room with 
artifiaal lUummation The use of red 
goggles pemuts one to undertake such 
other duties as dictatmg letters, etc , 
even to drivmg a car It must be under- 
stood that they do not shorten the tune 
of dark adaption ActuaUy they should 
be supplemented by three to five nunutes 
in a dark room to adapt the retinal cones 
to dun lUummation 

After observation of the screen image, 
palpation is the next most important part 
of the exammation The co-ordmation 
of the eye and the hand is most essential 
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and comes only with trainmg and expen- 
ence It is qmte obAoous that only gross 
abnormahties are to be felt with the hand 
encased m a heavy lead glove I do not 
hesitate to reeommend the removal of that 
glove for direct palpation under fluoro- 
seopic vision, provided the sereen opemng 
IS kept small, the hand kept belund the 
barium shadow, and above all not placed 
m the direct beam This advice is good, 
also, for those who depend on gloves for 
proteetion of the hand, for the 0 5 mm 
lead eqmvalent m lead rubber does not 
give adequate protection m the direct beam 
of 80 to 90 kv x-rays One must remem- 
ber that the black image of the glove seen 
on the screen is produced by two layers of 
the material, while the fingers are pro- 
tected by only one 

The third most important factor m 
fluoroscopy is the proper use of the shut- 
ters The screen opemng should be as 
small as will give the maximum contrast 
between the banum-fiUed organ and the 
surroundmg tissues A set aperture can- 
not be used, for the lUummated portions 
of the screen should not exceed the shadow 
of] the organ more than a centimeter or 
two This reqmres constant adjustment 
of the shutters A small shutter opening 
also affords considerable protection to the 
patient and to the exammer 

Durmg the exarmnation of the stomach, 
the first step should be the mgestion of a 
small amount of banum sulfate suspension, 
which should be mampulated to delineate 
the rugal folds of the entire stomach 
Attention should be given to even shght 
variation from the normal configuration 
and it should be evaluated The direct 
\nsuahzation of an ulcer crater is usually 
possible, if one is present However, if 
there is a spastic inasura, shortening of 
the lesser curvature, or spasm of tlie gastric 
antrum without \nsuahzation of a crater, 
its presence should still be suspected and 
a re-exammation should be made after 
adnumstration of antispasmodics, if neces- 
sary, to confirm or rule it out (Carman) 
Sharply localized tenderness is also a sus- 
picious finding 


After a thorough survey of the mucosal 
folds, the stomach should be distended with 
the banum sulfate suspension The pa- 
tient should then be turned m different 
positions for visualization of the waUs of 
the stomach, espeaaUy the postenor wall 
along the length of the lesser curvature, 
as the exanuner watches for the mche of a 
penetratmg ulcer The fundus can then 
be further exarmned by pressmg the mix- 
ture upwards (Supme and prone views 
of the fundus are also important ) 

By the time tins has been done, the 
pylorus has probably relaxed It is at 
this pomt that proper relaxation of the 
patient is most important All the mamp- 
ulation possible wiU not force banum 
through the pylorus of a stomach with an 
atomc antrum Reassurance of the pa- 
tient, the mentionmg of food, and gentle 
strokmg of the antrum will mcrease its 
tone and further relax the pylorus Pen- 
stalsis, helped by the mampulation, wiU 
then fill the cap The type of manipula- 
tion is import^t Pressing on the an- 
trum, m an attempt to push the banum 
through the pylorus, results m compressmg 
the cap agamst the hver and prevents the 
cap from filhng The proper procedure is 
to allow the antrum to fill by penstalsis, 
then, with just enough pressure to approxi- 
mate the walls of the stomach, the cupped 
nght hand is placed over the body of the 
stomach, at or just above the angle, and 
gentle downward pressure is produced m 
order to mcrease the intragastnc pressure 
in the antrum The cap then fills readily 
after one or two tnals Further increase 
of the pressure m the antrum may be ob- 
tained by pressure over it with the left 
thumb, which is then m position to obstruct 
the third portion of the duodenum, if 
necessary, to keep the cap filled After 
the cap IS filled, it is palpated and manipu- 
lated to disclose the folds of the mucosa 
The vanations of normal here are greater 
than those in the stomach, but departures 
from normal are equally important 

The importance of completely distending 
the cap cannot be stressed too much 
In the absence of a previous surgical pro- 
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cedure in the region (especially involving 
the gallbladder), any persistent deformity 
of the cap represents a scar of a duodenal 
ulcer (Cole) and one in which active dis- 
ease may be present If the cap is not 
completely distended, apparent but not 
real deformity may be present and be qmte 
persistent The presence of a persistent 
fleck of banum surrounded by an areola 
of edematous tissue represents a penetrat- 
mg ulcer crater on the antenor or postenor 
wall of the duodenum A mche at the 
edge of the cap shadow, if it can be differ- 
entiated from a scar deformity or a pseudo- 
diverticulum, also represents an active 
crater These changes do not require films 
for then- differentiation, but can be easily 
outhned on the screen There is no ques- 
tion in my nund that they represent active 
disease — disease that can be confirmed by 
the surgeon or pathologist and fit the 
chmcal picture of an active ulcer How- 
ever, active ulceration m the duodenum 
IS not necessarily a process of ulcerous 
penetration It can be an inflammatory 
infiltration of the duodenal wall without 
superfiaal ulcer or ulcers m the overlymg 
mucosa The only findmg, either fluoro- 
scopically or on ^m exammation, is the 
persistent deformity The determination 
of the activity of the process then depends 
on the chmcal findmgs One should re- 
member that the chmaan can help m 
differentiation and that the roentgenolo- 
gist does not have to take the whole load 
on his shoulders, even if at times he is 
expected to do so 

The question of disappearance of the 
crater of a penetrating ulcer m the stomach 
as an mdication of heahng is an important 
one Certainly ulcers under 10 mm m 
diameter, located near or on the lesser 
curvature, can be considered to be healed 
when they disappear Elsewhere m the 
stomach disappearance of an ulcer should 
be checked, not once, but several times 
before presurmng that it is healed Ulcers 
of any size on the greater curvature are 
so nearly always mahgnant that they 
should be treated as such after the mitial 
diagnosis The disappearance of an ulcer 


crater m the duodenum is presumptive 
evidence of heahng, for the time bemg It 
may, and probably will, recur after an 
mterval, on the assumption of “once a 
duodenal ulcer, always a duodenal ulcer ” 

All these findmgs, seen so well tmder the 
fluoroscope and so easily recorded on 
films, are confirmable anatomically by the 
surgeon or pathologist One questions the 
thesis of those whose mam dependence is 
on films made durmg the screemng of the 
patient, that the finer detail (especially 
the mucosa) produced on the fihns is of 
any particular significance One imght 
argue also that this method results in 
earher diagnosis However, m our ofiice 
we have records, gomg back over many 
years, of patients with gastro-mtestmal 
S3unptoms who persistently have shown no 
evidence of active disease As a matter of 
fact, I remember only one patient who, 
exammed at mtervals over a penod of 
about twenty years, finally was shown to 
have a duodenal ulcer at the age of sixty, 
and this after a penod of about two years 
of symptoms considerably different from 
the previous ones 

Only very rarely does one find it neces- 
sary to re-examme the patient because of 
some suspicious findmgs on the films taken 
subsequent to the screen examination 
One soon learns to antiapate possible 
film findmgs and thus check them before- 
hand 

In conclusion, the fluoroscope is the 
pnme mstrument in the x-ray diagnosis 
of diseases of the stomach and duodenum 
m the hands of roentgenologists capable 
of makmg full use of its facflities Films 
for recordmg and checkmg the findmgs 
are necessary, but are of secondary impor- 
tance The demonstrabon of a penebat- 
mg ulcer m the stomach or duodenum 
mdicates an acbve ulcer, disappearance 
of the crater is mdicabve of heahng m 
duodenal ulcer, and probable heahng of 
small ulcers on or near the lesser curvatiue 
of the stomach Fmdmgs thus seen fluoro- 
scopically and recorded on films can be 
confirmed anatomically, and it is not 
necessary to produce, by speaal proce- 
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dures during the examination, films on 
which pnme dependence for the diagnosis 
IS placed 
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Spokane 8 Wash 
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SUMARIO 

Puesto de la Roentgenoscopia en el Diagndsfaco de la Ulcera P6pfaca 


El roentgenoscopio es el mstrumento 
primordial para el diagndstico roentgenold- 
gico de las enfermedades del estdmago y el 
duodeno en manos del radidlogo capaz de 
usar plenamente sus recursos Exige, sm 
embargo, prommciada agudeza visual, vi- 
veza mental, y coordmaadn muy superior a 
la necesana para la mera observaadn de 
los distmtos espesores en la pellcula roent- 
genoldgica Las radiografias dedicadas a 
registrar y comprobar los hallazgos son 
necesanas, pero revisten importanaa 
secundana 


La observacidn de una filcera pene- 
trante en el estdmago o duodeno mdica 
filcera activa, la desapancidn del crfiter 
denota cicatnzaadn en la filcera duodenal 
y probable cicatnzacifin en las ulcenllas de, 
o cerca de, la curvatma menor del est6- 
mago Los signos asi observados roent- 
genoscfipicamente y registrados en las 
radiografias pueden ser confirmados ana- 
tfimicamente, sm que sea necesano pro- 
ducir, por medio de procedimientos espe- 
ciales durante el examen, radiografias en las 
que se base pnncipalmente el diagnfistico 





Physical Problems of Fluoroscopy and Spot-Film Radiography^ 

RUSSELL H MORGAN, M D 
Balhmoie, Md 


T he physical problems of fluoroscopy 
and spot-film radiography may be 
divided into two pnnapal categones (a) 
those concerned with the radiation hazards 
to which the patient and radiologist are 
exposed durmg the performance of the 
procedures and (6) those concerned with 
the poor visibihty which prevails dunng 
any fluoroscopic exa min ation and espe- 
cially durmg the fluoroscopic study of such 
heavy structures as the abdomen 

RADIATION HAZARDS 

The efl'ects of x-radiation on biological 
tissues are generally deletenous, and it is 
therefore important that the radiation to 
which the patient is exposed during gas- 
tro-mtestinal study be mamtamed at a 
low value This reqmres that the study 
be earned out under conditions m which 
the field of vision is restneted by the 
fluoroscopic shutters to the smallest possi- 
ble size consistent with an adequate appre- 
ciation of the anatomical relationships 
under study and m which the time of 
exposure is reduced to the shortest possible 
mterval consistent with a complete exam- 
ination Although the biophysiasts who 
recently have expressed so much concern 
over the dehvery of even mmute quan- 
tities of x-radiation to the body are possibly 
unnecessarily apprehensive, there can be 
httle doubt that fluoroscopic exaimnations 
m which the shutters are opened to give an 
aperture of the order of 200 square inches 
for penods of ten and fifteen rmnutes 
should be condemned Unfortunately 
there are a few radiologists, and many 
more intermsts whose oflBces are equipped 
with fluoroscopic apparatus, who regularly 
persist in conductmg theu fluoroscopic 
procedures m just such a manner It is 



Fig 1 Effect of field size on the roentgen dosage re- 
ceived by the incident skin surface of a patient dunng' 
fluoroscopy Conditions of exposure tube potential, 
86 kv p , tube current, 4 ma , filter, 3 mm Al, target- 
table top distance, 18 inches, phantom, 20 cm of 
masomte tempered presdwood, field size measured 
at fluoroscopic screen, roentgen measurements include 
back scatter 

therefore hoped that before long the screens 
with which conventional fluoroscopes are 
equipped wiU be reduced m size, either by 
convention or by regulation, to dimensions 
consideraly smaller than the 12 X 16 
mches now provided 

Experience gained at the Umversity of 
Chicago Chmes and the Johns Hopkins 
Hospital, where fluoroscopic screens of 
the order of 30 to 50 square mches have 
been m regular service for penods of sev- 
eral years, mdicates that such small screens 
constitute no chmeal problem m the exam- 
mation of any anatoimcal structure The 
small field sizes imposed by these screens 
have done much to reduce the radiation 
exposure of the patients who have been 
exammed This is well shown m Figure 
1, where the dosage in roentgens, mclud- 
ing back-scatter, received at the mcident 
surface of a phantom of tempered masomte 
presdwood, 20 cm m thickness, is plotted 
as a function of the field of obsen^ation on 


* From the Department of Radiology, the Johns Hopkins Umversity and Hospital, Baltimore, Md Pre- 
sented as part of a Symposium on Peptic Ulcer at the Thirty-fourth Annual Meeting of the Radiological Society of 
North Amenca, San Francisco Calif , Dec 5-10 1948 
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the fluoroscopic screen The measure- 
ments were made with a fluoroscope oper- 
atmg at 85 kv p and 4 ma , with a filter 
of 3 mm of aluminum and with a target- 
table top distance of 18 mches It wfll be 
observed that the dosage becomes greater 
as the field size mcreases This rise m 
dosage, however, does not mdicate the 
entire radiation hazard When the field 
of observation is small, the total length of 
time dunng which a parkcular area is 
exposed dunng an exammation is likely 
to be considerably shorter than when the 
field IS large, since m the latter case there 
will be considerable overlappmg of the 
fields of observabon from one moment to 
the next 

The long penods of fluoroscopy which 
some physicians require for examination 
of the ahmentary tract can also constitute 
a senous radiation problem It may be 
argued by some that prolonged fluoroscopy 
IS frequently necessary to perform a 
complete exammation This stand, how- 
ever, does not seem to be justified either 
by practical or expenmental observations 
Although there have been no senous studies 
on the psychological aspects of fluoro- 
scopic vision, prehnunary mvestigations 
which we have undertaken m this field 
mdicate that almost all of the mtelhgence 
recorded on a fluoroscopic screen is appre- 
ciated by the observer withm a few seconds 
after the image has appeared on the screen 
Long penods of further scrutiny are usually 
of httle value in detemunmg additional 
diagnostic information WTule the speed 
of intelligence-appreciation by an observer 
depends to a great extent on his expenence, 
there seems to be httle reason why the 
great majonty of gastro-mtestmal exam- 
inations need be prolonged beyond a 
penod of five minutes of actual fluoroscopy 
for the average radiologist 

Such a penod of fluoroscopy, when 
performed by a fluoroscope operating at 
85 kvp and 4 ma , mth a target-table 
top distance of IS inches and a filter of 
3 mm of aluminum, with a field size suf- 
ficient to produce a screen image 40 square 
inches in area, will result m tlie dehvery- 



Fig 2 Effect of X ray tube potential on the roentgen 
dosage received by the incident skin surface of a patient 
during fluoroscopy Conditions of exposure tube 
current varied to maintain screen bnghtness constant 
at various tube potentials, field size 40 square inches, 
other conditions as given for Figure 1 

of a total of 30 r, mcludmg back-scatter, 
to the skin of a patient 20 cm m thickness 
The exposure to which any particular area 
of the skm is subjected will, of course, be 
smaller than this total value The expo- 
sure does not seem excessive 
The size of the field of observation and 
the time taken for the performance of an 
exammation do not constitute the only 
factors which control the radiation dosage 
dunng fluoroscopy The kilovoltage ap- 
phed to the roentgen tube, the target-table 
top distance, and the filtration m the roent- 
gen beam also mfluence the quantity of 
radiation to which a patient is subjected 
In Figure 2 is shown the dosage, mcludmg 
back-scatter, dehvered to a tempered 
masonite phantom, 20 cm m thickness, 
dunng fluoroscopy with a roentgen gener- 
ator operating at vanous tube potentials 
The data were obtamed under conditions 
m which the tube current was vaned so 
as to jueld a screen bnghtness that re- 
mamed constant throughout the range 
of kilovoltage studied (at 85 kv p the tube 
current was 4 0 ma ) The roentgen beam 
was filtered with 3 mm of aluminum, the 
target-table top distance was 18 inches, 
and the field of obseiw-ation was 40 square 
inches on the screen It will be observed 
that for a given screen bnghtness, the ex- 
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Fig 3 E5ect of aluminum filtration on the roentgen 
dosage received by the mcident skin surface of a patient 
dunng fluoroscopy Conditions of exposure tube 
current varied to main tain screen bnghtness constant 
at various filter thicknesses , field size, 40 square inches , 
other conditions as given for Figure 1 

posure received by a patient dimmishes 
as the tube potential is raised until a 
voltage of about 130 kv p is reached 
Thereafter, there is a shght rise in the 
dosage value From this, it would appear 
that fluoroscopy should be performed at 
tube potentials higher than those now used 
However, it will be noted that the dosage 
conditions at 85 to 100 kv p are httle less 
satisfactory than at 130 kv p , and there 
seems to be no great need, therefore, for 
higher kilovoltages than those now gener- 
ally emplo^'^ed from the standpomt of the 
radiation hazard mvolved 

The dimini shed dosage that occurs when 
the tube potential is mcreased is caused 
by changes m the spectral distribution of 
the radiation projected through the pa- 
tient When the potential rises, the frac- 
tion of the radiation which is composed of 
easily absorbed long-wave-length compo- 
nents dimimshes and accordmgly the dosage 
rate decreases One should therefore ex- 
pect that filtration m the roentgen beam 
nught also affect the amount of radiation 
dehvered to a patient durmg fluoroscopy 
The magmtude of this effect is shown 
graphically m Figure 3, where the roentgen 
dosage, mcludmg back-scatter, dehvered 
to a tempered masomte phantom, 20 cm 
m thickness, when fluoroscoped by a roent- 
gen generator operating at 85 kv p , is 


plotted against thickness of alummum 
filtration placed m the beam These 
measurements were made ivith a roentgen 
tube havmg an mherent filtration of 0 7 
mm of alummum, and operatmg at tube 
currents which yielded a screen bnghtness 
that remamed constant through the range 
of filter thickness studied (at 3 mm of 
alummum the tube current was 4 0 ma ) 
The target-table top distance was IS mches 
and the field of observation was 40 square 
mches at the screen 



10 so 30 


TARGET - TABLE TOP DIST - IN 

Fig 4 Effect of target-table top distance on the 
roentgen exposure dehverrf to the incident skin surface 
of a patient durmg fluoroscopy Conditions of ex- 
posure tube current varied to maintain screen bright- 
ness constant at various target-table top distances, 
field size, 40 square mches, other conditions as given 
for Figure 1 

It Will be observed that mcreases m 
filter thickness markedly decrease the 
inadent radiation dosage received by 
the patient Furthermore, this effect is 
obtamed at very httle cost m extra milh- 
amperage needed to mamtam the screen 
at Its ongmal bnghtness (see dotted curve 
m Fig 3) It therefore appears that more 
filtration than that customarily used in 
the roentgen beam durmg fluoroscopy is 
desirable, mdeed, filters of 2 to 4 mm in 
thickness should provide very real reduc- 
tions m the quantity of radiation to which 
patients are subjected durmg fluoroscopy 

In recent years, considerable attention 
has been given to the effect of mcreased 
target-table top distances m decreasing 
the radiation exposure of a patient (1) 
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This effect, however, is not as great as 
might be anticipated In Figure 4, the 
roentgen dosage, mcludmg back-scatter, 
dehvered to a tempered masomte phantom, 
20 cm m thickness, when fluoroscoped 
with a roentgen generator operatmg at 85 
kv p , and filtered with 3 mm of aluminum, 
IS plotted as a function of the target-table 
top distance These data were obtained 
with the roentgen tube operatmg at cur- 
rents such that the bnghtness of the fluoro- 
scopic screen remamed constant through- 
out the ranges of target-table top distances 
studied It wiU be observed that, al- 
though the roentgen dosage rate dimimshes 
as the target-table top distance mcreases, 
the change is not great for values over 15 
inches, for example, the dosage rate is 
only down 16 per cent when the distance 
IS increased from 15 to 20 inches 

The effect of spot-film radiography on 
the quantity of radiation dehvered to a 
patient durmg fluoroscopy has been of 
considerable concern to many radiologists 
m recent years There seems, however, to 
be httle basis for this apprehension The 
quantity of radiation dehvered at each 
spot-film exposure wiU, of course, depend 
on the eqmpment on which the films are 
made, but with conventional equipment 
the exposures may be expected to be of the 
order of 20 to 50 ma -seconds If a senes 
of six fihns IS made (possibly the number 
needed for the complete study of an aver- 
age individual), 120 to 300 ma -seconds 
wiU constitute the necessary exposure for 
the entue set of films However, if the 
patient is fluoroscoped for a penod of five 
mmutes at a tube current of let us say 
4 0 ma , the total fluoroscopic exposure 
wiU approach 1,200 ma -seconds Thus, 
tlie set of spot-films will constitute a 
roentgen exposure of only 10 to 25 per cent 
of that received dunng fluoroscopy Such 
an extra exposure can hardly be thought 
deletenous m Anew of our knowledge of the 
relatively large percentage changes in 
radiation exposure needed to produce a 
change in biological reaction 

Although spot-film radiography m gen- 
eral appears to be a safe procedure from the 



Fig 6 Spot-film fluoroscope constructed in the 
radiology model shop of the Johns Hopkins Hospital 
Umt includes fine focus rotating anode tube, moving 
gnd automatic photoelectric timer and compression 
apparatus independent of field-hmiting devices Table- 
tilting mechamsm is electncally acUvated by a switch 
on the front of the screen to facilitate operation of the 
table with sick paUents A low-intensity pilot light 
at the top of the screen has been added to throw hght on 
banum glasses when they are handed to patients 
Light comes on when red hght of room is lighted 

standpoint of radiation hazard, there is 
one practice that is commonly employed 
in the method that has considerable poten- 
tial danger , that is the practice of usmg 
field-hmitmg compression devices when 
one IS seeking mucosal relief views of the 
stomach or duodenum These devices are 
normally located between the patient and 
screen and, when in place, permit the 
fluoroscopist to examine the patient with 
good visibihty even though the shutters of 
the fluoroscope may be ivide open In- 
deed, unless great care is exercised by the 
radiologist, films ivill be made under this 
undesirable condition more often than not 
If adequate protection is to be mamtamed, 
the deAuces that are used for compression 
should not be devices that also hmit the 
field of fluoroscopic vision Furthermore, 
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Fig 6 Isodose curves showing exposure m milli- 
roentgens per hour about fluoroscope shown m Figure 5 
during fluoroscopy A Sagittal plane in front of 
fluoroscope B Coronal plane laterally from fluoro- 
scopic screen C Transverse plane through the 
table Exposure conditions tube potential 85 
kv p , tube current, 4 ma , filter 3 mm A1 , target- 
table top distance. 18 inches field size, ^ square 
inches at screen phantom masonite tempered presd- 
wood 20 cm thick 30 cm wide, and 60 cm long 

field-lumtmg devices should never be 
placed between the patient and screen but 
always between the roentgen tube and the 
patient unless some automatic mechanism 
IS provided to hmit the shutter opemng 
when the device is m place This does not 



mean that one should not make mucosal 
rehef views at spot-film fluoroscopy, noth- 
ing could be further from the case How- 
ever, the compression mstruments which 
one uses m fluoroscopy should not also 
constitute field-lnmting mechamsms that 
restrict the field ajter the radiation has 
passed through the patient 

Until now, nothmg has been said regard- 
mg the radiation hazards to the radiologist 
and their alleviation In general, how- 
ever, the procedures that reduce the radia- 
tion exposure to the patient also reduce the 
exposure to the fluoroscopist Further 
reduction m exposure can be obtained by 
the use of leaded aprons and gloves The 
most efi’ective use of these materials by a 
given fluoroscopist can be detenmned, 
however, only with a knowledge of the 
radiation exposure conditions about his 
fluoroscope It is unfortunate — and a dis- 
appomtmg commentary on the roentgen 
mdustry — ^that no manufacturer of fluoro- 
scopic eqmpment pubhshes such data at 
the present time 

The radiation exposure conditions about 
one of the fluoroscopes (Fig 5) which we 
have recently placed in operation are illus- 
trated m Figure 6A-C This fluoroscope 
is basically a Westmghouse Duoflex model 
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that has been altered in our laboratory 
shops to permit the same flexibihty m 
spot-film radiography as is provided by 
the fluoroscope designed by Hodges and 
descnbed by Templeton (2) The maxi- 
mum field of vision at the screen is 80 
square mches All of the data presented 
m Figure 6 were obtamed with a tempered 
masomte presdwood phantom 20 cm m 
thickness, 30 cm wide, and 60 cm long 
The fiuoroscopic beam was provided by a 
generator operating at 85 kv p and 4 0 ma 
The beam had a filter of 3 mm of alumi- 
num, the target-table top distance was 18 
inches, and the observational field at the 
screen was SO square inches Figure 6A 
shows the exposure conditions m a sagittal 
plane m front of the fluoroscopic screen, 
the data in Figiue 6B indicate the exposure 
conditions m a coronal plane laterally from 
the fluoroscopic screen, while those in Fig- 
ure 6C are in a transverse plane through 
the table It will be observed that the 
danger areas extend (a) laterally on either 
side of the fluoroscopic screen m a chrection 
where the radiologist stands while examm- 
mg the patient m the recumbent position 
and (b) antenorly above and below the 
fluoroscopic screen where the radiologist 
sits when examirung the patient m the 
vertical position Almost all of the radia- 
tion exposure occurrmg m these two loca- 
tions is composed of scattered radiation 
ansmg in the patient The lead glass 
covermg the fluoroscopic screen appears 
to prevent effectively the transnussion of 
significant quantibes of duect radiation 
Leaded aprons are fauly eflfiaent m 
absorbmg the scattered radiation to which 
the radiologist is exposed One commer- 
aal apron having a lead eqmvalence of 
0 5 mm transmitted only 1 per cent of the 
scattered radiation madent upon it under 
the conditions which were employed for 
the collection of the data illustrated m 
Figure 6 It appears, therefore, that such 
an apron will provide suffiaent protection 
to enable the radiologist to conduct fluoro- 
scopic exammations for considerable pe- 
riods each day mthout exceeding an expo- 
sure of 0 1 r at any location about the 


fluoroscope However, it must be pointed 
out that present-day aprons do not always 
cover the body in the regions where maxi- 
mum exposure is encountered For exam- 
ple, m Figure 6A, it will be seen that the 
area of greatest danger occurs immediately 
below the fluoroscopic screen, where the 
shoulders and neck of the fluoroscopist, 
unprotected by conventional aprons, are 
located It therefore seems desuable that 
additional protective measures, such as 
leaded rubber curtams, be placed about 
the bottom of the fluoroscopic screen to 
msiue the absorption of the high-intensity 
radiation which exists at this location 
Before leavmg the problems of radiation 
protection m fluoroscopy, it may be well to 
say a word or two regardmg the hazards 
of plaang the hand in the so-called direct 
roentgen beam between the patient and the 
fluoroscopic screen Measurements of the 
radiahon exposure existing within a 2-ply 
Liberty Dressmg Company glove when 
placed m the center of the irradiated field 
m front of a 20-cm presdwood phantom 
with the fluoroscope operating at 85 kv p 
and 4 0 ma , with 3 mm of aluminum 
filtration, and with an 18-mch target-table 
top distance, mdicate that 0 05 r per hour 
may be expected at this location It there- 
fore appears that the hand of the operator, 
when protected by such a glove, may be 
placed m the direct beam for short periods 
In this connection, it is regrettable that 
present-day gloves do not cover more of the 
forearm It is apparent from Figure 6A 
that, when the protected hand is placed 
m the direct roentgen beam, the unpro- 
tected forearm is exposed to undesirably 
high radiation mtensities scattered outside 
the direct beam 

FLUOROSCOPIC VISIBILITY 

The poor visibihty which prevails dur- 
mg fluoroscopy is well known Its cause 
IS not to be found m any deficienaes of the 
fluoroscopic screen or even within the 
human visual mechamsm, but mstead in 
the relatively large statistical fluctuations 
which exist from moment to moment m 
the intensity of the fluoroscopic beam 
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IMAGE DIAMETER - MM 

Fig 7 \Tsual performance curves in which per cent 
threshold contrast is plotted as a function of minimum 
perceptible image diameter during fluoroscopj A 
10-cm presdwood phantom B 20-cm presdwood 
phantom C 30-cm presdwood phantom Exposure 
conditions tube potential, 83 kv p , tube current 
4 ma , filter, 3 mm A1 t^et- table top distance, 18 
inches screen Patterson B-2 field size 80 square 
mches Curve E> indicates visual performance dunng 
radiography with Patterson par speed screens and East- 
man blue brand film 

These fluctuations could be reduced and 
visibility improved by increasmg the beam 
intensity several hundred tunes How- 
ever, such a solution to the problem is 
ob\'iously impractical Another solution 
IS the development of an electromc screen 
mtensifier by which the bnghtness of the 
fluoroscopic screen could be mcreased and 
the fluctuations m the screen’s hght out- 
put reduced to at least some extent (3) 
Although such screen intensifiers are now 
m the experimental stage, practical devices 
will probably not be available for a few 
years, and it appears that for some time to 
come poor fluoroscopic visibihty wiU con- 
tinue to be the rule 
Fluoroscopic visibflity is a function of 
the sizes of the images under observation 
and of the contrast they exhibit with their 
surroundmg fields This is well shown m 
Figure 7, where the smallest image size 
which may be perceived at fluoroscopy is 
plotted as a function of image contrast for 
conditions where the roentgen generator 
IS operatmg at 85 k\" p and 4 0 ma , with 
a 3-mm aluminum filter, an 18-inch 
target-table top distance, and with a Pat- 
terson tj^ie B-2 screen Curves A, B, and 
C represent conditions respectively when 


the structure under obseix’'ation is equiva- 
lent to 10, 20, and 30 cm of masonite presd- 
wood m thickness Images of sizes and 
contrasts that fall above and to the nght 
of each curve are readily seen, those that 
fall below and to the left of each curv^e are 
mvisible The range of contrast between 
the dotted hnes is the range normally 
encountered m fluoroscopic practice 

The threshold msibihty data for radiog- 
raphy are depicted m cuix^e D of Figure 
7 It will be noted that msual perform- 
ance at radiography is markedly better 
than that at fluoroscopy For example, 
an image of 30 per cent contrast must be 
fifteen times larger to be seen at abdotmnal 
fluoroscopy (equal to 20 cm of presdwood) 
than at radiography 

In the absence of screen intensification 
systems, radiologists long ago began using 
spot-film radiography for better visualiza- 
tion of the gastro-mtestinal tract Al- 
though spot-film techmcs have been widely 
used, it IS rather surpnsing that they have 
not received an overwhelmmgly enthusias- 
tic reception m view of the data illustrated 
m Figiue 7 One reason for this may be 
the radiation hazard that is mvolved 
However, as we have pomted out above, the 
procedure mvolves no serious radiation 
hazard The major reason why spot-fihn 
techmcs are not umversally used is prob- 
ably the poor quahty of the films that may 
be obtamed with conventional fluoroscopic 
equipment at the present time The 
performance of almost all of these demces 
falls far short of cuix'^e D m Figure 7 
This IS due, fiirst, to the large focal spot 
sizes that are often used for spot-film 
radiography and which produce blumng 
of the images, second, to the difficulty 
of frequent and correct adjustment of the 
exposure factors of the x-ray machme as 
the exammation proceeds so that properly 
exposed films will be consistently pro- 
duced By and large, gastro-mtestmal 
spot-fihns are usually the most poorly 
exposed films made m a department of 
radiology, smce it is almost impossible for 
the fluoroscopist to gauge, time after time. 
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the proper exposure factors as the patient 
IS placed first in one position and then in 
another 

Fortunately, the technical problems of 
spot-film radiography that have just been 
cited are bemg solved Fluoroscopes mth 
fine-focus rotating-anode tubes are now 
generally available, and fluoroscopes with 
automatic phototinung on their spot-film 
devices are bemg produced by several 
manufacturers Spot-film radiography 
probably constitutes the most valuable 
of all apphcations of automatic photo- 
electric timers From the moment the 
switch of the fluoroscope is turned on, 
these timers permit the fluoroscopist to 
forget entirely the techmcal workings of 
his eqmpment and to devote his undivided 
attention to the chnical problems of his 
patient 

Another factor which frequently leads 
to poor quahty m spot-films is the failure 
to use a gnd when the exposure is made 
As we shall see shortly, the use of a gnd in 
conventional fluoroscopy is not so impor- 
tant, but when films are to be obtained, the 
contrast will be undesirably low unless a 
gnd IS employed Some radiologists ob- 
ject to the gnd hues that occur on the 
films made with conventional stationary 
gnds It appears hkely that movmg gnds 
may become available on spot-film eqmp- 
ment before long and ehmmate this diffi- 
culty Such a gnd has been mstalled m 
the fluoroscope shown m Figure 5 

Although fine-focus x-ray tubes and 
stationary gnds have found their greatest 
usefulness m spot-film radiography, they 
have been advocated by some for conven- 
tional fluoroscopy The comparative mer- 
its of fine-focus tubes over coarse-focus 
tubes are illustrated m Figure 8, where the 
smallest image which may be perceived at 
fluoroscopy is plotted as a funcbon of 
image contrast The sohd curves are 
identical with those shown in Figure 7 
and represent conditions where disks of 
essentially perfect sharpness are viewed 
on fields of varying contrast under the 
fluoroscopic conditions specified for Figure 



Fig 8 Visual performance curves in whicli per cent 
threshold contrast is plotted as a function of minimum 
percepUble image diameter Solid curves are identical 
with those in Figure 7 Dotted curves represent condi- 
tions in which the images on the screen are produced by 
objects placed 20 inches in front of the \ ray tube and 
4 mches behind the fluoroscopic screen and e'camined 
fluoroscopically ivith a tube having a focal spot 5 mm 
in diameter 

7 The dotted curves, on the other hand, 
represent conditions m which the disks are 
placed m such a position between the 
x-ray tube and the fluoroscopic screen that 
the geometnc unsharpness at the image 
boundaries on the screen is 1 mm (the 
unsharpness that would be produced by 
objects exammed fluoroscopically with a 
tube havmg a 5-mm focal spot and placed 
20 mches in front of the x-ray tube and 
4 mches behmd the screen) 

It will be observed that some improve- 
ment in vision occurs when the unsharpness 
caused by the large focal spot is removed 
The effect is greatest when the structure 
under exanunation is thinnest {t e , when 
the screen is brightest) It therefore 
seems well worth while to use fine-focus 
tubes for fluoroscopy 

It is well known that grids do not seem 
as advantageous m fluoroscopy as m radiog- 
raphy The reason for this may be found 
m the fact that, although a gnd improves 
the contrast of an image, it also decreases 
Its bnghtness The net result, therefore, 
IS not the spectacular change that is seen 
m radiography However, it has recently 
been shown (3) that the improvement in 
nsibihty due to the mcreased contrast 
provided by a gnd is greater than the loss 
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of visibility due to the decreased screen 
bnghtness, and there is therefore no doubt 
that gnds are generally desirable for con- 
ventional fluoroscopy * 

* The relationship between the size of the smallest 
image that can be perceived at fluoroscopy, the con- 
trast of the image and the bnghtness of the fluoro- 
scopic screen may be expressed by the general equa- 
tion 


where d is the image diameter, C is the image contrast, 
B IS the screen bnghtness, and fe is a constant. 

Also, the contrast of an image may be defined as 


C - 


B 


( 2 ) 


where AB is the diflference m bnghtness between the 
image and its surrounding field 

Now, in fluoroscopy, if it were possible to prevent all 
scattered radiation from reaching the screen, let us 
say by a perfect gnd, then the contrast of the image 
would be 


C => 


ABp 

Bv 


(3) 


where the subscnpt p indicates that the light emitted 
from the screen is due entirely to primary x radiation 
If no grid were used, the contrast value would be 


C, 


ABp 

B, 


(4) 


where the subscnpt t mdicates that the light emitted 
from the screen is produced by the total radiation 
products, pnmary and secondary, transmitted from the 
patient 

It IS evident from equations (1), (2), and (3) that the 
smallest perceptible image that may be seen when a 
perfect gnd is used is given by the equation 
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Also, when a grid is not used 


d, 


kBt'h 

ABp 


■WTien equation (5) is divided by equation (6) 
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Since Bp IS smaller than B,, equation (7) indicates that 
dp IS smaller than di, that is, smaller images may be 
seen when a grid is employed at fluoroscopy than when 
it IS not used The improvement in visibility is not 
proportional, however, to the ratio of the screen bnght- 
nesses with and without a gnd, as it is for radiogra- 
phy, but only proportional to the square root of the 
ratio Thus the usefulness of a gnd dunng fluoroscopy 
13 not so apparent as in radiography 


SUMMARY 

The discussion of the physical problems 
of fluoroscopy and spot-film radiography 
that has been developed in the foregomg 
pages appears to mdicate that the radiation 
hazards attendant on these procedures may 
be mimmized {a) by mamtaimng the 
fields of fluoroscopic observation as small 
as possible, (6) by keepmg the time of 
fluoroscopy short, (c) by provichng 2 to 4 
mm of aluminum filtration m the x-ray 
beam, and (d) by plottmg the exposure 
conditions that exist about one’s fluoro- 
scope and introducmg such extra protective 
measures beyond those provided by apron 
and gloves as may be necessary In 
addition, the hazards wiU be somewhat 
further reduced by increasing the target- 
table top distance and mcreasmg the 
x-ray tube potentials to levels of 85 to 
100 kv p No significant radiation hazard 
IS mtroduced by the employment of spot- 
film radiographic techmes m routme fluoro- 
scopic practice 

The problems of poor visibihty that 
exist during fluoroscopy may be solved by 
the use of spot-film radiography Full 
advantage of this procedure, however, can 
be taken only when a fine-focus rotatmg- 
anode x-ray tube, a stationary gnd, and an 
automatic phototuner are used A gnd 
and a fine-focus x-ray tube also benefit 
conventional fluoroscopy to an extent 
suffiaent to ment their general use m this 
field 

The Johns Hopkins Hospital 
Baltimore 5, Md 
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SUMARIO 

Problemas Ffsicos de la Roentgenoscopia y la Radiograffa Instantinea 


El estudio de los problemas fisicos 
planteados por la fluoroscopia y la radio- 
grafia mstantdnea parece mdicar que 
pueden reducirse a un minimo los nesgos de 
la irradiaadn (a) manteniendo los campos 
de observaadn roentgenoscdpica lo mds 
pequenos posible , (b) abreviando la dura- 
a6n de la roentgenoscopia, (c) facilitando 
una filtracidn del haz de rayos X por 2 a 4 
mm de alummio, y (d) debneando las con- 
diaones de exposiadn que existen alrededor 
del roentgenoscopio e mtroduaendo las 
providencias e\traordinanas de protecadn 
que parezcan necesanas, aparte de las 
ofreadas por el delantal y los guantes Los 
nesgos serdn algo atenuados aumentando 
la distancia desde la poradn supenor de la 


mesa al bianco e igualmente los potenaales 
de los tubos de rayos X a cifras de 85 a 100 
kvp El empleo de la radiografia mstan- 
tdnea en el curso de la roentgenoscopia no 
agrega mayor nesgo a la irradiaadn 

Los problemas creados por la mala visi- 
bilidad durante la fluoroscopia pueden ser 
resueltos con el empleo de la radiografia 
mstantdnea, pero para aprovechar plena- 
mente la rmsma hay que utihzar un tubo de 
rayos X de dnodo rotatono y foco flno, una 
rejilla estaaonana y un fotocrondgrafo 
automdtico Una rejilla y un tubo de rayos 
X de foco flno tambi6n benefician la roent- 
genoscopia comente lo suficiente para 
justificar su empleo general en dicho pro- 
cedumento 





Gastroscopy in the Evaluation of Patients with Peptic UlceP 

MORRIS E DAILEY, M D 
San Francisco, Calif 


T he object of this paper is to discuss the 
value and hmitations of gastroscopy 
as a diagnostic aid and as a guide to the 
efficacy of therapy in patients with duo- 
denal, gastnc, and stomal ulcers 

A gastroscopic study may readily be 
made m fastmg patients on an ambulatory 
basis, with local anesthesia of the pharynx 
While the patient hes on his left side, the 
instrument, which is flexible and covered 
with rubber m the portion which hes m 
the lower esophagus and stomach, is m- 
serted A pnsm at the distal end enables 
various areas of the gastnc mucosa to be 
seen at nght angles to the axis of the mstru- 
ment A senes of convex lenses allows 
a clear image to be mamtamed if the 
flexible portion is deviated not more than 
30° at any single pomt Dunng the pro- 
cedure the stomach is inflated with air 
through a passage mside the mstrument 
Upon the imtial insertion of the gastro- 
scope, the pylorus should be sought as a 
major landmark and should be seen m 
90 per cent of undistorted stomachs (1) 
A second landmark, the masura angulans, 
is an arch-hke fold on the lesser curvature 
which separates the antrum from the body 
of the stomach This fold, caused simply 
by the angulation of the stomach, corre- 
sponds roughly to the masura demonstra- 
ted radiologically Deep penstaltic waves 
may be seen to aoss the antrum associated 
with contractions of the pylorus 
Three zones of the stomach are not 
visible gastroscopically the posterior 
wall on which the mstrument hes, the 
lowermost lesser curvature behmd the 
masura angulans, and the cardiac portion 
of the stomach which domes above the 
entrance of the esophagus No portion 


of the esophagus can be seen gastroscop- 
ically Radiographic studies made by Quid 
and Dailey (2) demonstrated that the 
gastroscope chngs closely to the postenor 
wall near the lesser curvature This is 
the reason why it is frequently difficult or 
impossible to visuahze lesions of the pos- 
tenor waU, since the focal distance of the 
lens of the mstrument is approximately 
1 5 cm 

The contraindications to gastroscopy 
include esophageal diverticula, vances, and 
neoplasms, cardiospasm, aortic aneu- 
rysm, severe deformities of the thoraac 
spme, gastnc tumors which encroach upon 
the cardia Age is not a contramdication, 
our oldest patient bemg aghty-six years of 
age Nearly all patients are entirely co- 
operative when the procedure is explamed 
to them and they are assured of the absence 
of pam 

Several studies have been made which 
compare the accuracy and relative value 
of competent radiographic and gastro- 
scopic exammation of the stomach, that 
of Benedict (3) is one of the most recent, 
objective, and comprehensive appraisals 
Smce a major gam from gastroscopy is the 
evaluation of radiographic findmgs, it is 
evident that an appreciation of the value 
and limitations of each method of exanuna- 
tion is desuable Only on rare occasions 
is gastroscopy performed pnor to barium 
examination, and it is the radiologist, 
therefore, who informs the gastroscopist 
as to the sites of vanous lesions and where 
the major portion of the exa minin g time 
should be spent Gastroscopy and radiog- 
raphy of the stomach are methods which 
mcely complement each other, the former 
enabhng one to see large areas of mucosa in 


* From the Division of Medicine of the University of California Medical School, and the Gastro Intestinal 
Clinic of the University of California Hospital San Francisco, California 
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Presented as part of a Symposium on Peptic Ulcer at the Thirty fourth Annual Meeting of the Radiological 
Societ> of North America San Francisco Calif , Dec 5-10 1948 
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detail and the latter to discover abnormal- 
ities of contour, pliabihty, or peristalsis, 
and to identify lesions in areas inaccessible 
to the gastroscope 

DUODENAL ULCER 

In our experience gastritis associated 
with uncomphcated duodenal ulcer is not 
common, although Christiansen (4) re- 
ported an madence of 61 4 per cent m 
70 patients In our senes of 107 patients 
with duodenal ulcer the gastnc mucosa 
was entirely normal m 82 (Table I) An 


Table I Appearance of Gastric Mucosa in 
107 Patients with Duodenal Ulcer 


Normal gastnc mucosa 

82* 

Hyperfunctiomng mucosa 

18 

Superficial gastntis 

2 

Hypertropluc gastntis 

1 

Atrophic gastntis 

1 

Mucosal hemorrhages 

1 

Gastnc ulcer bemgn 

2 


• Three with pylonc displacement due to posterior 
penetrating duodenal ulcer 


additional 18 patients displayed an en- 
gorged hyperenuc mucosa with soft enlarged 
succulent rugae This is considered to be 
a purely physiologic change associated 
with the gastnc hypersecretion so common 
m these patients Wolf and WoIGF (5) 
have noted this hyperfunctiomng mucosa 
by observations through a gastrostomy 
stoma Their subject was without gastro- 
mtestinal disease Emotions such as re- 
sentment and drugs such as alcohol or 
histamine produced a hyperemic edema- 
tous mucosa which seems identical m 
appearance with the hyperfunctiomng mu- 
cosa noted in our patients with duodenal 
ulcer In this way, a gastntis is simulated 
but is obviously not present, smce the 
hyperemia is transient, there is no thick 
adherent mucus, and the rugae are simply 
edematous with no evidence of gastntic 
mfiltration If such a hyperfunctionmg 
mucosa occurs m patients with duodenal 
ulcer, and gastrectomy is contemplated, 
an espeaally high resection is mdicated 
In posterior penetrating duodenal ulcers, 
the pylorus may be displaced posteriorly, 
while with obstruction, mimmal inflam- 
matory changes may be present, appar- 


ently due to the retamed aad secretion 

Gastroscopy is also useful m certam pa- 
tients with duodenal ulcers comphcated 
by obstruction or bleedmg Smce it is 
sometimes difficult to determme if gastnc 
retention is due to a duodenal or antral 
lesion, gastroscopic visualization of a nor- 
mal pylorus would support strongly the 
inference that the obstruction is extra- 
gastnc and probably due to a cncatnzmg 
duodenal ulcer In mstances of shallow 
duodenal ulcers, bleeding mtemuttently 
and perhaps not too clearly identified 
radiologicaUy, a normal gastroscopic ex- 
ammation would aid m ruhng out gastnc 
disease as the cause of bleedmg This 
may be of real significance espeaally if 
surgery is planned m a penod of qmescence 
between hemorrhages 

GASTRIC ULCER 

All patients with gastnc ulcer should be 
exammed gastroscopicaUy if possible The 
relationship of persistent gastnc ulcer to 
cancer is fully appreaated by radiologists 
It is most important not to theonze as to 
whether a bemgn ulcer will become mahg- 
nant, but to admit that a gastnc ulcer 
which fails to heal promptly should be 
resected 

Unfortunately, many gastnc ulcers are 
m zones which cannot be visuahzed gastro- 
scopically Of 88 ulcers demonstrated 
radiographically within the previous month, 
52 (69 0 per cent) were seen gastro- 
scopically The remainder were situated 
m gastroscopic bhnd areas or perhaps 
hidden by secretions or healed Three ad- 
ditional ulcers were discovered, which had 
not been recognized radiographically 
These were located high m the stomach, so 
that the nbs made adequate palpation dur- 
mg fluoroscopy impossible 

At gastroscopy the typical benign gas- 
tnc ulcer has a punched-out appearance, 
with a gray fibnn base If it is chrome, the 
walls may be thickened and elevated but 
nevertheless rather sharply demarcated 
from the surroundmg normal mucosa 
The wall of a caremomatous ulcer may be 
expected to blend with the adjacent mu- 
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T he object of this paper is to discuss the 
value and hmitations of gastroscopy 
as a diagnostic aid and as a guide to the 
efiBcacy of therapy in patients with duo- 
denal, gastric, and stomal ulcers 

A gastroscopic study may readily be 
made m fastmg patients on an ambulatory 
basis, with local anesthesia of the pharynx 
While the patient hes on his left side, the 
instrument, which is flexible and covered 
with rubber in the portion which hes m 
the lower esophagus and stomach, is m- 
serted A pnsm at the distal end enables 
various areas of the gastnc mucosa to be 
seen at right angles to the axis of the mstru- 
ment A senes of convex lenses allows 
a clear image to be mamtamed if the 
flexible portion is deviated not more than 
30° at any single pomt During the pro- 
cedure the stomach is inflated with air 
through a passage mside the mstrument 
Upon the imtial insertion of the gastro- 
scope, the pylorus should be sought as a 
major landmark and should be seen m 
90 per cent of undistorted stomachs (1) 
A second landmark, the mcisura angulans, 
IS an arch-hke fold on the lesser curvature 
which separates the antrum from the body 
of the stomach This fold, caused simply 
by the angulation of the stomach, corre- 
sponds roughly to the inasura demonstra- 
ted radiologicaUy Deep penstaltic waves 
may be seen to cross the antrum assoaated 
with contractions of the pylorus 

Three zones of the stomach are not 
visible gastroscopically the posterior 
wall on which the mstrument hes, the 
lowermost lesser curvature behind the 
masura angulans, and the cardiac portion 
of the stomach which domes above the 
entrance of the esophagus No portion 


of the esophagus can be seen gastroscop- 
ically Radiographic studies made by Quid 
and Dailey (2) demonstrated that the 
gastroscope clings closely to the postenor 
wall near the lesser curvature This is 
the reason why it is frequently difficult or 
impossible to visualize lesions of the pos- 
tenor wall, smce the focal distance of the 
lens of the mstrument is approximately 
1 5 cm 

The contramdications to gastroscopy 
mclude esophageal diverticula, vances, and 
neoplasms, cardiospasm, aortic aneu- 
rysm, severe deformities of the thoraac 
spme, gastnc tumors which encroach upon 
the cardia Age is not a contraindication, 
our oldest patient bemg eighty-six years of 
age Nearly aU patients are entirely co- 
operative when the procedure is explamed 
to them and they are assured of the absence 
of pam 

Several studies have been made which 
compare the accuracy and relative value 
of competent radiographic and gastro- 
scopic examination of the stomach, that 
of Benedict (3) is one of the most recent, 
objective, and comprehensive appraisals 
Smce a major gam from gastroscopy is the 
evaluation of radiographic findmgs, it is 
evident that an appreciation of the value 
and hmitations of each method of examma- 
tion IS desirable Only on rare occasions 
IS gastroscopy performed prior to banum 
examination, and it is the radiologist, 
therefore, who informs the gastroscopist 
as to the sites of vanous lesions and where 
the major portion of the examimng tune 
should be spent Gastroscopy and radiog- 
raphy of the stomach are methods which 
mcely complement each other, the former 
enabhng one to see large areas of mucosa in 
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Table III Appearance of Gastric Mucosa in 
41 Postoperative Stomachs 


Normal gastnc mucosa 

29 

Superficial gastritis 

7 

Atrophic gastntis 

2 

Mucosal hemorrhages 

1 

Marginal ulcer 

1 

Jejumtis 

1 


graphically, but only one of these was 
visualized at gastroscopy In 7 instances 
a bona fide gastritis was present with thick 
tenacious mucus adherent to the inflamed 
mucosa Severe jejumtis was found in one 
patient with long-standmg melena 


duodenal ulcers are suspected of causmg 
chronic bleedmg or obstruction, or when 
response to therapy is poor 

2 Bemgn gastnc ulcers may be rather 
accurately differentiated by gastroscopy 
from malignant ulcers, but proof of bemg- 
nity of an mdividual gastnc ulcer is estab- 
hshment, by gastroscopic exammation, of 
absolute healing 

3 Significant gastntis or jejumtis may 
be found gastroscopically m postoperative 
stomachs when no roentgenologic signs of 
disease are evident 


GASTRITIS 

A complete discussion of gastntis and 
its chmcal significance is not pertinent 
to this paper It may be stated, however, 
that when chmcal response to adequate 
therapy of peptic ulcer is poor, gastroscopy 
may reveal an assoaated gastntis as the 
cause of unrelieved symptoms In a few 
mstances, not reported here, an antral 
gastntis was present, associated with 
shallow erosions, which had been suspected 
radiographically Such a type of gastntis 
may give pain mdistmguishable from that 
of peptic ulcer, although more frequently 
the symptoms are due to a gradually devel- 
oping obstruction 

SUMMARY AND CONCLUSIONS 

1 Gastroscopy is of diagnostic aid m 
ruling out assoaated gastnc disease when 


University of California Hospital 
San Francisco 22, Calif 
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SUMARIO 

La Gastroscopia en la Valuacidn de los Enfermos con Ulcera P6pfaca 


La gastxoscopia y la radiografia gdstnca 
son mdtodos que se complementan per- 
fectamente, capaatando la pnmera para 
observar grandes zonas de mucosa en de- 
taUe y revelando la segunda anomalfas de 
contomo, flexibilidad o penstaltismo a la 
vez que mostrando lesiones en zonas macce- 
sibles al gastroscopic 

La gastroscopia ayuda en el diagndstico 
por excluir la presenaa de gastropatfa 
asociada cuando se sospecha que ulceras 
duodenales ocasionan hemorragia u oclu- 


si6n cr6mca o cuando la respuesta a la 
terapeutica es mala 

Con la gastroscopia pueden diferenciarse 
con bastante exactitud las filceras gdstncas 
benignas, de las mahgnas, pero la prueba 
de la bemgnidad de una ulcera gdstnca 
dada consiste en el establecumento gas- 
trosc6pico de la acatnzaadn absoluta 

Gastroscdpicamente, pueden descubnrse 
sigmficativas gastntis o j'^eyumtis postopera- 
tonas en estdmagos sm signos roentgeno- 
Idgicos de enfermedad 



Peptic Ulcer 

Modem Cntena ior Diagnosis and Attempted Diagnosis of Healing^ 
DWIGHT L WILBUR, M.D , and MALCOLM S M WATTS. M D 
San Franasco, CaW 


R adiologists so commonly deal with 
objective data regardmg the appear- 
ance of the stomach and duodenum fluoro- 
scopically or on films that they are apt to 
lose sight of the importance of the sub- 
jective data which the clmiaan can bring 
to bear on problems related to the diagno- 
sis of peptic ulcer or its heahng It would 
perhaps be of advantage to discuss with 
you the clmiaan’ s point of view m regard 
to the hght thrown upon these problems by 
the subjective chmcal data he obtains from 
a patient and his mterpretation of the 
objective information furnished him by 
the radiologist 

The usefulness of such a discussion is 
apparent, for peptic ulcer is an extremely 
common and important disease Sand- 
weiss (10), m 1947, m a summary for the 
National Comnuttee of the American 
Gastroenterological Assoaation for the 
Study of Peptic Ulcer, pomted out that 
physiaans m the Umted States see more 
than 361,000 patients a month with this 
condition, and estimates mdicate that 
there are approximately one and a half 
milhon persons m this country above the 
age of thirty m whom peptic ulcer develops 
durmg a penod of ten years Physiaans 
in the Armed Forces durmg World War II 
were greatly impressed by the frequency 
of the disease Sandwass quotes figures 
from the respective Surgeons General to 
the effect that durmg the years 1942 
through 1944 for the Army and 1942 
through 1945 for the Navy the number of 
men separated from the semces for dis- 
abihty due to this cause exceeded 48,000, 
or the eqmvalent of at least four infantr)'’ 
dinsions Furthermore, its medical and 


finanaal importance as a cause of disability 
among veterans is mdicated by studies 
such as those of Hussar (8) Finally, 
emphasis should be placed on the impor- 
tance of a diagnosis of peptic ulcer among 
those persons m civilian life who may tem- 
porarily fail to secure hfe msurance or who 
recave disability payments on this ac- 
count 

CLINICAL DIAGNOSIS 

As Eusterman (5) has pomted out, few 
lesions give nse to such typical symptoms 
as do uncomphcated gastric and duodenal 
ulcers All of us are famihar with the 
pam-food-ease rhythm of uncomphcated 
ulcer and with the tjrpical pain, which is 
chrome, penodic, usually gnawmg or ach- 
ing in character, and promptly relieved 
by mgestion of food The two factors 
which strike the experienced chmaan as 
bemg the most useful and certam m 
dmical diagnosis are (a) the regular occur- 
rence of pam, distress, or related symp- 
toms, synchronous with some phase of the 
digestive cycle, usually one or more hours 
after eatmg, and {b) the penodic occurrence 
of these symptoms, with alternating epi- 
sodes of distress and rehef for we^ or 
months, often without apparent cause 
Of secondary diagnostic value are the 
location of the pam m an area between the 
neck and the testicle, the nature of the 
pam, its rehef by mgestion of food or by 
antacids, and the assoaated symptoms 
of heartburn, belching, and gas 

How often can one obtam this “typical” 
history of ulcer ^ The more expenenced 
the clmiaan, the more frequently wiU he, 
by careful questiomng, ehat such a his- 


* From the Stanford L niversity School of Medicine and the University of Caltfonua Medical School Presented 
as part of a Symposium on Peptic ITcer at the Thirty-fourth Annual Meeting of the Radiological Society of North 
Amcnca San Franci"^o Calif Dec 5-10 19-lS 
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tory It IS to be found m 80 to 05 per cent 
of all patients with active uncomphcated 
peptic ulcer When tliere is associated 
gastro-mtesbnal bleeding, the clinical diag- 
nosis of ulcer in the stomach or duodenum 
IS established 

Attention should also be called to other 
climcal syndromes which may be encoun- 
tered m patients with ulcer (Table I) 
Bnefly, an “atypical ulcer” story is not 
frequent and, as Eusterman (4) has stated, 
m many instances its apparent occurrence 
is the result of incomplete or maccurate 
information The features of such an 
“atjqncal ulcer" history include frequent 
occurrence of pain within fifteen to thirty 
nnnutes after eating, mcomplete or de- 
layed (fifteen to thirty mmutes) rehef of 
pam by ingestion of food or antacid, 
absence of clear-cut episodes of distress and 
freedom from distress, late awakemng 
with mght pam (3 to 5 am), epigastric 
distress on awakemng, and associated 
general and gastro-mtestmal psychoneu- 
rotic mamfestations This type of history 
is noted more frequently m patients with 
gastnc than with duodenal ulceration, and 
it may well be the result, in part or m 
whole, of assoaated disease m other organs 
or of “functional disturbances” accom- 
panying the ulcer 

Acute perforation or gastro-mtestmal 
bleeding without antecedent symptoms of 
ulcer and, m the case of bleeding, without 
subsequent indigestion, may be the only 
clmical manifestation of an active peptic 
ulcer Or the sole chnical evidence may 
consist m symptoms of other comphca- 
tions, such as penetration or obstruction 
of the pylorus, particularly in patients of 
the hyposensitive type Fmally, and in- 
frequently, the only chmcal mamfestation 
may be pam of a crisis type or vomitmg, 
much hke that observed m the crises of 
tabes dorsahs 

Chrome dyspeptic symptoms, such as 
gaseous mdigestion, cramping abdominal 
pains, abdominal distention, belching, and 
aerophagia are comparatively rare m cases 
of simple ulcer, as has been pointed out by 
Bockus (2) On the other hand, a “typi- 


Table I Clinical Features of Ulcers 


Manifestations 

Features 

Typical history 

Pam 

fo) Synchronous with 
digestive cycle 
(6) Occurring periodi- 
cally 
(c) Chronic 
id) Special qualities 

Atypical history 

Lack of clear-cut ulcer 
features (see text) 

Symptoms of complica- 

Often absent or minimal 

tions 

(tt) Hemorrhage 

(b) Perforation 

(c) Obstruction 

antecedent dyspepsia 

Crisis type 

Vomiting 

Pain 

1 


cal ulcer story” may occasionaUv be ob- 
tained from patients with carcinoma of the 
stomach, cholecystic disease, chronic pan- 
creabtis, carcinoma of the pancreas, or 
hookworm infection Usually the skilled 
climcian can find m the patient’s history 
evidence to lead him to suspect a lesion 
other than ulcer The so-called “pseudo- 
ulcer” or “atypical ulcer” story is much 
more commohly given by patients with 
psychoneuroses than by patients with 
ulcer 

Other chmcal data, including those ob- 
tamed on physical e\ammation, gastnc 
analysis, or other laboratory tests, gener- 
ally are not of much value m the diagnosis 
of uncomphcated peptic ulcer, although 
they may be of help m the occasional case 

The chmcal diagnosis depends, m bnef, 
on the history the patient gives, and m 
cases difficult to diagnose, considerable 
skill may be required of the clmician to ap- 
proach the patient properly and to ehat 
a true accoimt of his s)rmptoms 

radiologic diagnosis 

It IS generally accepted that the radio- 
logic method of diagnosis of peptic ulcer 
IS 95 per cent accurate A crater or niche 
is the only definite \-ray evidence of an 
active ulcer It is reported to be found m 
approxnnately 90 per cent of patients with 
gastnc ulcer and in from 30 to 70 per cent 
of cases of duodenal ulcer The vanabihty 
in results depends m large part on the 
technic of examination In a considerable 
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number of cases of active ulcer a crater 
will not be demonstrable and furthermore 
a mche has at times been reported in the 
stomach or duodenum when exarmnation 
within the next few days, at gastroscopy, 
at operation, or at necropsy, has failed to 
reveal an active ulcer 

Constant duodenal deformity in the 
absence of a previous upper abdonunal 
operation generally is considered to be 
evidence of an active or healed duodenal 
ulcer and as such is said to be from 90 
to 95 per cent accurate Other less con- 
vincmg and suggestive evidence of duo- 
denal ulcer mcludes imtabihty, spasm and 
fragmentation of the duodenal cap, and 
edema of or stnkmg alteration m the 
appearance of the duodenal or gastnc 
mucosa Most of the errors that are made 
in the radiologic diagnosis of peptic ulcer 
are those of omission and not of com- 
mission 

CORRELATION OF CLINICAL AND RADIOLOGIC 
DIAGNOSIS 

In makmg a diagnosis of peptic ulcer, the 
roentgenologic evidence must be weighed 
and its value assessed by the chmaan 
m conjunction with the other data avail- 
able As Eusterman (5) has well expressed 
it, “the case history, m the absence of 
skilled fluoroscopy, is all-essential, and is 
much more important than unskilled ex- 
amination by fluoroscopy alone ” 

Perhaps most often for his own reassur- 
ance and that of the patient, the chmaan 
will request radiolgic examination to rule 
out an intrinsic orgamc lesion in the upper 
gastro-mtestinal tract in the presence of 
digestive symptoms of uncertain nature 
In performmg this function the chmaan 
leans heavily upon the well tramed radiol- 
ogist 

In determimng the activity of a duo- 
denal ulcer, the experienced chmaan will 
much more often rely on absence of symp- 
toms than he will on the radiologist’s re- 
port If the patient is symptom-free, 
disappearance of a previously known crater 
substantiates the evidence of heahng 
However, if duodenal deformity persists, 


the climaan knows that the radiological 
exammation is not helpful m telhng him 
whether an ulcer is active or mactive 

Garland (7) has presented a very good 
outhne of the report which the radiologist 
might give the chmaan on patients re- 
ferred for roentgen examination for evidence 
of duodenal ulcer, namely (1) duodenal 
ulcer with visible aater, (2) duodenal 
ulcer with questionable crater, (3) duo- 
denal ulcer with no crater visible but 
deforrmty, typical, presumably active , 
(4) duodenal bulb deformity, probably 
scamng from healed ulcer, (5) duodenal 
bulb deforrmty probably surgical (closure), 
perforated ulcer, etc, (6) duodenal bulb 
deformity, probably extnnsic (no ulcer) , 
(7) negative 

It is suggested that this classification 
might be modified so that Item 5 would 
read "duodenal bulb deformity with py- 
loric obstruction and/or gastnc retention,” 
omitting any reference to the therapeutic 
mdications 

'f^Tule a classification of this type is very 
useful for purposes of study, it must be 
recalled that, without anatormc proof of 
the exact appearance of the duodenal 
mucosa, these findings must m large part 
be mterpreted by the climaan in terms of 
the patient's symptoms and the clmical 
findings, and that they are therefore of 
relative and not absolute value Use of 
such a classification by a radiologist m 
conjunction with several carefully trained 
climaans would, over a penod of five or 
ten years, add considerably to the diagnos- 
tic accuracy of each group, and above all 
would lead to more information for each of 
them 

When the radiologist reports findmgs in 
agreement with the chmaan’s impressions 
of the diagnosis, the diagnosis is estab- 
hshed When there is a disaepancy, 
however, between the clmical and radio- 
logical findmgs, the chmaan wfll be influ- 
enced m his diagnosis by such factors as (1) 
the character of the patient’s complaints 
and their resemblance to the symptoms of 
ulcer, (2) the certamty of his clmical im- 
pressions of ulcer, (3) his past experience 
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Table II Correlation of Clinical and Radiological Data in Diagnosis of Ulcer 


Method of 



Value of Signs 



Diagnosis 

Absolute 

Definite 

Relative | 

Questionable 

Clinical 

' 95 per cent 

■ 85-90 per cent 

75-85 per cent 

1 50-60 per cent 


Pain synchronous 
Periodicity 

Ulcer type of dis- 
tress 

Dyspepsia sug- 1 
gestive of ulcer 

No distress or 
vague dis- 
tress 1 

Ulcer type distress 

Radiologic 

Niche 

Persistent duodenal 
deformity 

Fragmentation of 
cap 

Various defects, 
spasm, irrita- 
bility, etc 

Duodenal de- 
formity 

Normal duodenum 


With the accuracy of reports from the 
radiologist who exammed the patient, and 
(4) the presence of otlier evidences of 
organic disease 

In Table II an attempt has been made to 
set down those clmical and radiologic data 
which would be considered to have abso- 
lute, defimte, relative, and questionable 
value in the diagnosis of ulcer 

In a patient with chmcal evidence or a 
“typical history’’ of ulcer, with or without 
bleeding, and a radiologicaUy demonstrable 
niche m the stomach or duodenum, the 
diagnosis of ulcer would be estabhshed 
(with the exception of ulceratmg neoplasm 
m the stomach) In fact, with either of 
these chmcal or radiologic findmgs alone, 
the diagnosis of ulcer could be made and 
be accepted unless some very unusual 
mitigatmg circumstances pomted strongly 
to another condition Furthermore (m a 
patient with ulcer type of distress) with 
a constantly deformed duodenal cap the 
diagnosis of duodenal ulcer would be 
estabhshed These findmgs would have 
defimte value (Table II) In a case, how- 
ever, m which the dyspepsia was suggestive 
of ulcer and the radiologic examination 
mdicated variable defonmty, spasm, ir- 
ntabihty, or fragmentation of the duodenal 
cap, these latter findmgs would be relative 
only and the physician (to come to a cor- 
rect deasion) would have to be guided by 
his chmcal judgment, by the subsequent 
clinical course, and subsequent radiological 
appearance of the duodenal bulb 

In a rather large and important group of 
cases there is conflict between the clmical 
and radiologic data For example, the 
pabent may have no history, or a very 


vague one, of dyspepsia, and yet show a 
constant duodenal deformity, or, con- 
versely, the patient may give a classical 
story of ulcer while the stomach and duo- 
denum appear normal radiologicaUy In 
tins group of puzzhng cases, all sorts of 
variations may be noted, in the chmcal 
range of “no symptoms’’ to “those of ulcer’’ 
and m the radiologic range from "a normal 
stomach and duodenum’’ to a “constant 
deformity or mche ’ ’ 

Too often, in his effort to cover himself, 
the radiologist wiU report changes in the 
mucosa of the stomach or duodenum which 
could or could not be mterpreted to mean 
ulcer These changes mclude edema of the 
mucosal folds, uregulanty of the folds, 
or a “drop’’ of banum pent up between 
them While such findmgs should be ac- 
curately recorded, too often they are mter- 
preted by the radiologist as perhaps those 
of ulcer or they are looked upon by the 
chmaan and even by the patient as sig- 
mficant of disease When radiologic find- 
mgs of an indefimte nature are made, the 
chmcal findmgs and the results of subse- 
quent radiologic examinations should be 
given most weight 

How IS such a situation to be resolved 
for the chmcian and his patient? The 
only courses open are (1) further roent- 
genologic study by the same or another 
radiologist, (2) observation of the patient 
under treatment, with subsequent radio- 
logic exammation, (3) gastroscopy m case 
of a suspected lesion in the stomach, (4) 
operation 

Further Rad/iologic Study At times it is 
unfortunate that in cases of peptic ulcer 
the chmcal data are based largely on the 
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In the case of gastnc ulcer, the radiolo- 
gist can usually determine heahng very 
accurately by observing disappearance of 
the mche Only occasionally wiU the 
gastroscopist find an active gastnc ulcer 
when the radiologist reports it to be 
healed, although not mfrequently the 
gastroscopist will find an ulcer incompletely 
healed when the niche is no longer visible on 
radiologic examination 

For duodenal ulcer the radiologic evi- 
dence of heahng is less convincing Dis- 
appearance of a mche in the duodenal 
bulb may be considered as evidence of 
heahng, and it has been so used m studies 
such as those of Cummms, Grossman and 
Ivy (3) on the “healmg” time of ulcer 
If, in addition to disappearance of the 
niche, there is disappearance of the duo- 
denal deformity, the radiologic cntena for 
heahng are complete and convincmg (Gar- 
land, 7) However, Feldman (6) has cor- 
rectly pointed out that disappearance of the 
mche caimot always be rehed on as a sign 
of complete healmg Other observers, 
such as Jordan (9), consider fluoroscopy 
the best aid m distmguishmg active from 
quiescent ulcer, smce rapid filhng and 
emptymg and spasm (of the bulb) are so 
charactenstic of the active phase 

Dunng the war, extensive and frequent 
radiologic exammations of young men with 
duodenal ulcers of short duration indicated 
very defimtely that complete restitution 
of the duodenal cap to normal may occur 
followmg treatment This observation is 
in conflict with the often expressed view 
that once a duodenal ulcer has been present 
the bulb never agam becomes smooth or 
normal m contour 

Weir (11) well expressed the average 
chmcian’s view of the radiologist’s capaaty 
to detenmne heahng of duodenal ulcer 
when he stated “However, because roent- 
genologic diagnosis of duodenal ulcer de- 
pends on the persistent deformity of the 
cap, craters are demonstrable in only 20 
to 40 per cent of cases, and because this 
defomuty usually persists after heahng, 
there remams no satisfactory roentgeno- 
logic finding by which the activity, inactiv- 


ity, or healing state of duodenal ulcer 
can be detenmned ’’ Similarly Garland 
(7) has mdicated, m summary, that in 
average circumstances the rehabihty of 
x-ray exammation in determimng healmg 
of duodenal ulcer is probably only 50 
per cent 

Consequently, it seems reasonable to 
conclude that when, m a case of duodenal 
ulcer, a once visible crater disappears 
followmg therapy and the patient becomes 
free of s 3 rmptoms, healmg has occurred 
If, m addition, the duodenum has agam 
become normal, the evidence is even 
better Many climaans m such cases 
would be skeptical of the onginal roentgen 
findmgs and diagnosis In the absence 
of a crater, the radiologist can produce al- 
most no evidence of the healed or active 
state of an ulcer m the duodenum 

Information Which the Clinician Expects 
from the Radiologist In the diagnosis of 
peptic ulcer, the climaan always feels 
most satisfied when the clmical and radio- 
logic data are m agreement Therefore, 
m the patient suspected of havmg an ulcer, 
the climaan expects information (1) as to 
the presence or absence of ulcer, (2) as to 
whether or not the ulcer is healed or active, 
(3) as to the location of the ulcer — gastnc, 
duodenal, or jejunal, (4) as to the presence 
or absence of obstruction, and, if gastnc 
retention is present, whether it is due to 
actual obstrucbon, spasm, edema or scar 
tissue or to gastnc atony, (5) as to the size 
of the ulcer, (6) as to its shallow or pene- 
tratmg character, (7) m the case of a 
gastnc lesion whether or not it is mahgnant 

CLINICAL INTERPRETATION 
OF RADIOLOGIC STUDIES OF THE 
UPPER GASTRO-INTESTINAL TRACT 

How much attention does the chmaan 
practismg mtemal medicme pay to radio- 
logic studies of the upper gastro-mtestmal 
tract and why does he have such studies 
made? 

In an effort to come to some opimon 
regardmg this matter, a review has been 
made of 200 consecutive cases m which 
such studies were done by radiologists for 
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a group of physicians practising together 
in the same office No conclusions can be 
drawn from such a study, as the senes is 
small, and in only a few cases was either 
the dmical or the radiological diagnosis 
actually confirmed by anatomic or patho- 
logic study of the stomach and duodenum 
The results, recorded m Tables IV and V, 
are stnkmg and reqmre some explanation 

Table FV Upper Gastro intestinal Radiologic 
Studies in 200 Consecutive Cases Anal\sis of 
Clinical Indications for Radiologic Studi 



Cases 

'Ulcer story' 

41 

Dyspepsia 

54 

Vague abdominal symptoms 

70 

Reassurance to patient 

0 

Other 

29 

Total 

200 


In 4 cases the radiologic diagnosis of 
gastnc ulcer was not concurred m by the 
chmaan m his final diagnosis because the 
chmcal evidence of ulcer was msufficient 
and he did not consider the radiologic 
findings convmcmg The final outcome 
m these 4 cases is not known In 4 cases 
the radiologist’s diagnosis of gastnc ulcer 
was accepted In 11 cases in which the 
radiologist reported findmg a duodenal 
ulcer the chmaan did not accept the 
diagnosis because of msufficient ehnicfll 
evidence m 8, lack of free hydrochlonc aad 
m the gastnc juice (after stimulation with 
histamme) m 1, and for unknown reasons 
m 2 cases 

In 3 cases m which a final diagnosis of 
carcmoma of the stomach was made the 
radiologic diagnosis of caranoma was 
definite m one case only In a second case 
the radiologic diagnosis was “probably 


scamng on lesser curvature (healed ul- 
cer ’ the preoperative climcal diagnosis 
was questionable neoplasm of the stomach, 
and operation revealed an inoperable car- 
anoma of hmtis plastica type In a third 
case, that of a woman of thirty-aght with a 
bnef history typical of ulcer, the ongmal 
radiologic study revealed irregulanty and 
sweUing of the mucosal folds in the duo- 
denal bulb, without evidence of an ulcer 
crater Fifteen months later two radio- 
logical studies within a ten-day period 
revealed gastnc retention and pylonc 
obstrucbon apparently due to spasm A 
month later pylonc obstruction persisted 
and the radiologist reported “may be 
ulcer, neoplasm to be strongly considered ’’ 
Free hydrochlonc acid of well over 100 
chmcal units was present, a chmcal diag- 
nosis of duodenal ulcer with obstruction 
was made, and at operation an ulcer crater 
in the stomach was found, at the base of 
which evidence of carcmoma was disclosed 
by microscopic study (lymph nodes were 
involved also) 

It IS interesting to note what mterpreta- 
tion the chmaan placed on the radiologist’s 
report of “imtabihty’’ or inflammatory 
changes in the stomach or duodenum 
(usually the latter) (Table IV, 32 cases) 
A final chmcal diagnosis of gastnc and 
duodenal ulcer was not made in any of 
these cases , carcmoma of the stomach was 
diagnosed m 2 cases, “functional” gastro- 
mtestmal diseases m 14 cases, anxiety 
tension states in 9 cases, and other non- 
gastro-mtestmal disease m 7 cases It is 
worthy of comment that m about half the 
cases refened for radiologic study the roent- 
genologist reported normal findings 


Table V Upper Gastro intestinal Radiological Studies in 200 Consecutive Clinical Cases 


Radiological Diagnosis 

Cases 


Gastnc ulcer g 

Duodenal nicer 43 

Tumor of stomach 1 

Imtability” or inflammatory changes 32 

Other fmcluding iwces, hernia, duodenal 
pol> p subtotal gastnc resection etc ) 15 

Normal 40^ 

Total 200 


Final Chmcal Diagnosis 

Cases 


Gastric ulcer 4 

Duodenal ulcer 32 

Carcmoma of stomach 3 

‘ Functional” gastro intestinal tract disease 46 

Anxiety — Nervous exhaustion 5I 

Other gastro-mtestinal tract diagnoses 64 

Total 200 
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duodenal bulb to normal probably indicate 
heaUng 

Interesting but inconclusive observa- 
tions were made in correlating the findings 
m 200 consecutive cases in which chmcal 
and radiologic studies of the upper gastro- 
intestinal tract were done 

655 Sutter St 

San Francisco 2, Calif 
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SUMARIO 

Ulcera P^sphea Modemas Paut5i6 para su Diagndstico y para Tratar de Diagnosfacar 

su Curacidn 


El diagndstico clfmco de la ulcera pdptica 
se basa en los antecedentes comunicados 
por el enfermo, pues hay presente la 
llamada “tfpica histona,” que resulta 
diagndsticamente exacta en 80 a 95 por 
ciento de todos los casos In otros, la 
histona puede ser “atlpica,” los sfntomas 
pueden deberse a comphcaaones, o puede 
haber dolor o vdmitos del tipo critico 

El diagndstico radioldgico, que pasa por 
alcanzar una exactitud de 95 por ciento, se 
basa en gran parte en el hallazgo de un 
mcho gdstneo o duodenal o de deformidad 
constante del duodeno 

Si discrepan los hallazgos cluucos y 
radioldgicos, el clinico considerard en su 
diagndstico factores tales como (/ ) natu- 
raleza de los slntomas y semejanza a los 
producidos por filcera, (3) certeza de su 
impresidn clinica de filcera, (3) exactitud 
de los informes sumimstrados en el pasado 


por el radidlogo que exanund al paaente, 
( 4 ) presencia de otros signos de afeccidn 
orgdmea, (5) resultados de las subsiguien- 
tes observaciones clinicas y radioldgicas del 
enfermo 

No hay signos elfmeos satisfactonos de 
la acatnzaadn de una filcera La per- 
sistenaa de los slntomas denota probable- 
mente actividad de la lesidn, pero lo con- 
trano no es siempre aerto Los datos 
radioldgicos de cicatnzaadn tampoco son 
satisfactonos, aunque probablemente la 
mdican la desapanadn del mcho y el re- 
tomo ocasional del bulbo duodenal a lo 
normal 

Fueron mteresantes, pero no termi- 
nantes, las observaciones reahzadas al corre- 
lacionar los hallazgos en 200 casos consecu- 
tiyos en los que se ejecutaron estudios 
cluucos y radioldgicos de la porcidn supenor 
del tracto gastromtestmal 


(For dtscnsswn of papers m preceding symposium on Peptic Ulcer, see following page) 
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DISCUSSION 

(Papers by Templeton, Hams, Morgan, Daflej , Wilbur and Watts) 


Memll C Sosman, M D (Boston, Mass ) 
It has been a pleasure to be here and hsten to this 
Sj mposium There does seem to be a little con- 
trovers}— Templeton vs Hams — but I beheve 
that can be resolved historically In my thirty 
years of experience, I think that the stages of 
gastro-mtestinal examination can be laid out 
prett> defimtelv Onginallj, it was mostly by 
films alone, as ei.emphfied particularly by Lewis 
Gregory Cole of New York The second stage 
was fluoroscopj, represented by Russell Carman 
and popularized by him, employed at times, un- 
fortunately, m some chmcs, without anj films at 
all The third stage (which most of us are m at 
the moment) is the use of fluoroscopy to locate the 
condition and spot films to identify it, and I think 
that Dr Templeton was adiocating that we go 
mto the fourth stage — that of making routine spot 
films in all parts of the gastro-intestinal tract 
under examination, in addition to the regular 
films and the complete fluoroscopic studj If 
that IS true. Dr Templeton, I would hke you to tell 
us exactli what you want us to do in the waj of 
more numerous spot films and examinations Are 
you going to take these for ex try patient, or onlj 
for those who have a positive histoiy or some evi- 
dence of defimte disease? Are jou going to take 
them m a partly filled stomach’ In an up- 
nght, prone, supine, or lateral position ? It would 
make a tremendous amount of work out of one 
single examination if }ou wanted to do it thor- 
oughly I would like a detaded plan of what j ou 
recommend 

I think that most of us modify our exaimna- 
tions, depending either on the patient's symptoms, 
on the history (which is either sent to us with the 
patient or which we must take ourselves), or, 
finall} , on what we see dunng fluoroscopy We 
cannot repeat exactly the same exarmnation in 
each indindual case We have to modify it de- 
pending on what we hear, or what we suspect, or 
what we see 

Now, for the second paper — Hams vs Temple- 
ton I think that Dr Hams has an excellent 
technic in fluoroscopy, but it is absolutely impos- 
sible to tell how many cases he has missed He 
does not hai e the spot films to show us and prove 
to us that lesions were absent in those individual 
cases Unless ever} one of those cases was also 
examined b} Dr Templeton, usmg the spot-film 
technic, and all of Dr Templeton’s cases were re- 
examined bi Dr Hams without spot films, I 
don’t know where we stand I would hke to have 
those two get up and fight it out together 

The determination of activity in duodenal ulcer 
b} the spot film technic is impossible, I think, in 
15 to 20 per cent of the individuals, either the 


duodenal cap is too high above the rib margin, or 
it IS difficult to get satisfactorj compression, or the 
abdominal wall is too thick and muscular for ade- 
quate stud} Therefore, there would be a group 
of patients — 15 to 20 per cent — in whom a duo- 
denal ulcer could not be ruled out, because, in cer- 
tain individuals, there is an active duodenal ulcer 
with no deformit} of the bulb In my expenence, 
that occurs almost entirely in young people with a 
short histor} of gastro-intestinal disabditj, and 
this history is often typical, as Dr Wilbur has 
said When those ulcers heal, they are apt to heal 
entirely The} have no deformity to start with, 
so the ulcer will disappear and the cap wiU be per- 
fectl} normal unless there is a recurrent ulcer 

Another point. Dr Hams, is your mention of 
antispasraodics That seems to be in all the 
books I am afraid that it is even m Dr Temple- 
ton’s book From my own expenence, I thmk 
that the use of antispasmodics is a lot of hooey 
1 don’t beheve that they do a single bit of good 
I have not seen any evidence of a patient being 
helped b} them I get much more benefit from 
simple re-examination of the patient Sheen min- 
utes after he has relaxed m the waiting room while 
I am examimng another patient I think that is 
much more beneficial than a barrel full of anti- 
spasmodics 

Dr hlorgan has presented a beautiful paper, 
but one certainl} needs to read it m detail and 
studv' it carefully in order to appreaate it thor- 
ough!} Here are facts— not just opimons I 
certainly would agree that an automatic timer 
which records the duration of fluoroscopv should 
be an essential part of every fluoroscope and that 
the time of fluoroscopv should be recorded on the 
patient’s chart Y e all agree that a small aper- 
ture — just enough to see the part that ne are 
looking at — IS important The new bnght fluoro- 
scopic screen allows us to cut down the milhamper- 
age, which in turn reduces the radiation hazard to 
the patient and also to the observer I am gomg 
right back home and put lead-rubber aprons on 
the edge of the screen, such as those used with the 
new, heav^, cumbersome fiuoroscopes to which 
Dr Hams objected I am refemng to the little 
flexible rubber apron which will cover up the area 
between the screen and the top of the table 
This can be put at the end of the screen when we 
are doing honzontal fluoroscopy and can be swung 
to the bottom when we are doing upnght fluoros- 
copy to cover that area between the screen itself 
and either the top of the apron or the top of the 
lead-backed chair The amount of scattered 
radiation around the edge of the fluoroscope is 
rather alarming 

Dr Morgan’s facts as to visibiht} should re- 
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solve the argument between Dr Harris and Dr 
Templeton, as they are certainly m favor of 
multiple films taken in different positions and with 
different degrees of filling I am very glad to see 
that the hazard from spot films is much exagger- 
ated I know you all noticed the statement that 
one could take six spot films with only about a 
fifth of the exposure involved in five minutes of 
fluoroscopy I have repeatedly told my residents 
that they cannot make a good diagnosis without 
good films That is one of the first essentials, and 
good spot films certainly are essential in gastro- 
intestinal diagnosis 

We agree entirely with Dr Dailey that gastros- 
copy supplements x-ray examination and is not 
in competition with it I am very glad to hear 
you express that point of view, Dr Dailey The 
gastroscopist can show superficial erosions and 
definite gastritis which we cannot diagnose either 
by fluoroscopy or by any number of films It is 
also quite valuable in demonstrating the heahng of 
an ulcer as well as m forming an opimon (not 
necessarily a fact) as to whether an ulcer is malig- 
nant or bemgn when we are in doubt following an 
x-ray examination 

In my expenence, practically every duodenal 
ulcer which is chronic is associated with thick, 
tortuous, gastnc mucosal folds I have been m 
the habit of calhng these “gastritis," but since 
we have had a good gastroscopist, I have reaUzed 
■my mistake I am sure that, as Dr Dailey has 
pointed out, they are purely edema of the mucosa 
Therefore, we now limit the diagnosis of “gastri- 
tis” to those patients who not only have long, 
thick, tortuous rugae, but also evidence of hyper- 
secretion, and I think that the combination of big 
rugae and flmd comes out almost 90 or 95 per cent 
in accord with the gastroscopic findings Usually 
patients with gastnc hyperaadity show the same 
thick edematous mucosa, but in only a few cases 
is there enough actual mflamraation to be called 
gastntis On the whole, the size of the gastnc 
rugae, to me, has been a pretty good index of the 
degree of hyperacidity, the higher the aadity, 
the greater the edema of the gastnc mucosa I 
would like to have Dr Dailej and Dr Wilbur 
comment on that if they will 

Dr Wilbur, unfortunately, did not have suffi- 
cient time to read his entire paper However, the 
paper will be published, and I recommend that 
y ou read it m detail It gives the dinman’s idea 
as to what the radiologist should furnish him 
My own expenence in one year of consecutive 
gastro-mtestinal examinations covenng about 
1,500 cases showed that exactlv one out of four 
patients had duodenal ulcers, 50 per cent of the 
patients with sufficient symptoms to justifj an 
x-ra\ examination were entirely negatne Au- 
tops\ findings, with careful studv of the duodenal 
bulb, bale shown that 10 per cent of all people 
hai e duodenal ulcer Therefore, in this audience 


of approximately 500, there are 50 who either have 
had, have, or will have ulcer during their lifetime 
One can sometimes tell by the discussion from 
the stage who has the ulcers 

There is one thing that I would like to add to 
your paper. Dr Wilbur, which may explain some 
of the discrepancy between the clinical symptoms 
and history and the x-ray findings The fact is 
that the clinician is very prone to try an anti-ulcer 
diet on the patient for two or three weeks before 
refemng him for x-ray exaimnation, and in many 
such cases, I am sure that an ulcer will heal en- 
tirely in that time This may be the cause of the 
discrepancy I think that this practice is to be 
condemned, and I recommend that the radiologist 
ask the patient whether or not he has been on an 
ulcer diet before the x-ray examination 

The question of repeated examinations is also 
quite important, and I feel that we should reduce 
the cost of a gastro-intestinal study as much as 
possible to make these more feasible However, 
that IS another problem and should not be brought 
up here 

A third thing is this Rumor has it that if a 
patient has chronic duodenal ulcer, he is exempt 
from the possibility of gastnc caranoma I 
would like to put m one strong vote against that 
opimon, as I have often seen gastnc caranoma in 
a patient with the scar of an old duodenal ulcer 

Another possible explanation for some of the 
discrepancy referred to by Dr Wilbur, I believe, is 
the fact that older patients may have the scar of a 
previous ulcer which gave them plenty of symp- 
toms when they were young, but, as the gastnc 
aadity dropped with age, those symptoms dis- 
appeared Yet one can still find the scar of the 
old ulcer The patient, however, may have no 
ulcer symptoms at the time 

Joseph C Bell,MD (Chairman) Dr Temple- 
ton, will you come forward and defend yourself? 

Dr Templeton Thank you. Dr Sosman, for 
your discussion Your speaking of the fourth 
phase brought to mind the fourth dimension It 
IS pretty hard to define and clarify 

I didn’t have time to go into the technic of the 
gastro intestinal exanunation I shall leave that 
for my Refresher Course 

There are some key films that one can take when 
no abnormalitv is recognized at fluoroscop> As 
a rule, these key films help in difficult situations 
Take one view as the barium enters the stomach 
Take one view of the gastnc body after the pa- 
tient has taken two ounces of banum, and while 
exerting hght pressure The amount of pressure 
depends on the thickness of the abdomen There 
should be just enough to bnng out the folds 
Do the same thing with the antrum In the ai er- 
age stomach, two or three spot views suffice to 
coier these parts if one uses quarters of S X 
10 s In the larger stomach, three or four Mews 
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are needed After this, take radiographs of the 
fiUed-out and compressed duodenal bulb 

Dr Sosman raised a question regarding the 
short, heavy-set patient, in whom the lesion can- 
not be seen by fluoroscopy because the stomach is 
located beneath the nbs and carmot be com- 
pressed When the abdomen is large, we turn the 
patient onto his abdomen, and then onto his back 
cocked toward the left side The bulb is high 
Air wiU run into it In a large percentage of the 
cases one obtains a double contrast view of the 
bulb In this way I have seen a number of ulcers 
which would not have been detected with the pa- 
tient standing 

With the patient supine, films of the cardiac end 
filled with banum are made l\ith the patient 
turned toward his left side, the beam cuts on across 
the posterior wall and shows this segment In 
all, eight exposures are made on two 8 X 10 films 
This IS the average number of exposures 

Now, about antispasmodics I am reminded 
of the radio qmz-master who quoted one of the 
participants, only to find that this man didn’t re- 
cognize what he had ivritten I think, however, 
that I did not advocate antispasmodics I believe 
that any favorable effect obtained by their use is 
more or less psj chologic in ongm When the pa- 
tient returns the second time he is more at ease, as 
he knows what is going to be done I think that 
this changed mental attitude plays a major role in 
the success of the exarmnation 

Now I am going to ask questions about the 
small focal spot vs the large spot From a theo- 
retical standpoint Dr Morgan has shown that one 
can see more with the small than with the large 
spot Of how much sigmficance IS this? Does it 
really help with fluoroscopy’ Is the difference 
great enough to be of practical significance’ 

Leo G Rigler, M D (Minneapolis, Minn ) 
There is so much meat for discussion that it is 
quite difficult to restrain oneself I might say 
that the fourth stage in gastro intestinal exarmna- 
tion, of which Dr Sosman spoke, was reached in 
Sweden about twenty years ago, where the fluoro 
scope was used for purpqjes of localization both as 
to the chest and the gastro-intestinal tract One 
difficulty, however, is that you become so intent 
upon gettmg the patient in the proper position for 
the films that you are hkely to lose sight of the 
pnmaiy' examination, t e , the fluoroscopic exami- 
nation 

We have had rather a long experience in this 
respect, not with peptic ulcers, but with tumors, 
in which we have used fluoroscopy alone, fluoros- 
copy with spot films, and with conventional 
radiographs made in a variety of positions, and 
m> own feeling at the present time is that I 
wouldn t want to do without any of the three if 
I were trying to find small lesions, polyps, for 
example, 3 or 4 mm m diametei We thought 


that we saw them under the fluoroscope, but we 
were not at all certain of it However, we were 
able to confirm them by spot films 

We know that we have rmssed carcinomas of 
1 cm diameter in the most painstaking fluoro- 
scopic examinations, and we know that we have 
seen small tumors, measuring say 2 or 2 5 cm in 
diameter, by fluoroscopy, have demonstrated 
them by spot films, and then managed to eliminate 
them completely in conventional radiographs 
taken with both filled and empty stomach 
A great part of the data on this question is based 
on the introduction of foreign bodies, but that is 
scarcely comparable 

I feel very strongly at the present time that, at 
least for small tumors, we need all three media to- 
arrive at a proper diagnosis 

I was somewhat amazed at Dr Wilbur’s figures 
as to the discrepancy between the presence of 
ulcer, radiographically, and the history, because 
I don’t know of any good data which will support 
the thesis that a good history means that an ulcer 
IS present As a matter of fact, I think that most 
autopsy studies indicate that the history is a very 
vulnerable cntenon for the presence or the ab- 
sence of ulcer I would certainly be reluctant to 
accept the idea that the history, regardless of how 
carefully it is gathered and how critically it is 
appraised, indicates definitely that an ulcer is or 
IS not present, and that, therefore, it would invali- 
date, to any great degree, the roentgen findings 

Ross Golden, M D (New York) The officers 
of the Soaety and the essayists are to be 
greatly complimented Dr Templeton’s dis- 
cussion of the technic of exarmnation of the 
stomach impresses me as most desirable In 
George Holmes’ Caldwell Lecture in 1940, he 
expressed regret that the programs of our na- 
tional societies do not include discussions of the 
technic of x-ray examinations It would be help- 
ful to all of us if the problem of the technic of 
gastric examinations could be dealt with as a 
round-table discussion which would last for an 
hour or two so that questions could be asked and 
suggestions could be made 

I agree with Dr Sosman that antispasmodics 
are not worth much When a speaker mentions 
antispasmodics, he usually means atropine or 
some form of belladonna, as I understand it If 
I am correctly informed, atropine can act on para- 
sympathetic nerve endings which are outside of 
the reactor cell Because the nerve endings are 
within the smooth muscle cell, there would be 
little probabilitv that atropine could affect the 
smooth muscle of the stomach The physiologists 
beheve (I may be wrong about this) that gastric 
peristalsis is stimulated by the parasympathetic, 
and that the same stimulus tends to relax the 
pylorus, whereas sympathetic stimulation tends 
to cause the pjdorus to contract If this is correct. 
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it IS not logical to give atropine, winch blocks the 
parasj'mpathetic, which is supposed to inhibit 
the sympathetic and, therefore, to relax the py- 
lorus 

A number of French radiologists are now using 
injections of morphine as a stimulant to gastric 
penstalsis This method, as far as I know, has 
been used verj' little, if at all, in this country and 
may be worthy of further investigation 

With reference to the remark of Dr Hams 
concerning the relative importanee of fluoroscopy 
and films, I remember that in 1927 Hans Berg 
told me that he used fluoroscopy largely as a 
means for orienting his films You will remember 
that Dr Berg played an important part in the 
earlj' development of the use of spot films I was 
a little surprised to hear him make this remark 
because fluoroscopy meant more to me than a 
method of centering films 

I find myself in disagreement with Dr Morgan 
on the size of the fluoroscopic screen I found 
that, during gastro-intestmal fluoroscopy, my 
field never exceeded 10 inches in any direction, 
but of course I never used a 10 X 10-inch field 
Sometimes m studying the transverse or the de- 
seending colon, a long, narrow field is indicated 
Frequently it is desirable to make an 8 X 10- 
inch spot film I would be unhappy with a screen 
as small as he mentioned Fluoroscopic inspection 
of the chest should be part of every gastro- 
intestinal study It is desirable to have a screen 
large enough so that the two sides of the dia- 
phragm can be seen at once 

In regard to protection, we now have available 
lead rubber aprons which come across the lower 
part of the neck and out over the shoulders and 
then down the sides These new aprons give much 
better protection than anything we have pre- 
viously had available 

The paper on gastroscopy was also very inter- 
esting Like Dr Sosman, I would compliment 
Dr Dailey on his approach The gastroscope, 
like the fluoroscope, is merely an instrument 
which is no better than the man who is using it 
I would like to ask Dr Dailey whether he has had 
occasion at any time to try gastroscopy with the 
patient in the erect position 

In connection with Dr Wilbur’s paper, I 
would like to point out that any radiologist worth 
his salt IS a clinician He takes the opportunity 
dunng the fluoroscopic examination to ask the 
patient questions about the character and radia- 
tion of pain and other sj mptoms The figures 
presented bj Dr Wilbur do not agree with my 
impressions concerning the value of the clinical 
diagnosis of ulcer My impressions have been 
gained from the examination of patients and from 
hterallj thousands of discussions with good clini- 
cians about case problems 

Thank 5 ou for this opportumtx to make these 
comments 


Dr Bell If there is no further discussion. I’ll 
give Dr Hams a chance to defend himself 

Dr Hams I think that there is no question 
that in chest examinations, the detail that is re- 
vealed by the film is necessary and that flu- 
oroscopy is of minor importance However, in 
gastro intestinal disease, I believe that there is a 
group of clinics in this country who have used sur- 
gical means to confirm or disprove lesions, both 
negative and positive, demonstrated by fluoros- 
copy and have found it very accurate That is, 
the fluoroscopic evidence has been very accurate 
in determining the presence or absence of disease 
in the stomach and duodenum 

The question comes up, of course, as to the skill 
of the person using the instrument I believe that 
those who can do fluoroscopy well, should use the 
fluoroscope, those who need spot-film devices, 
should use them I don’t wish to give the impres- 
sion that we don’t use spot films and don’t use 
routine positions, because we do, but we depend 
on the fluoroscope, primarily, for the diagnosis 

The duration of the fluoroscopic examination is 
also important, as Dr Morgan has said It 
should not exceed five minutes for the ordinary 
comphcated case and probably only one to two 
minutes for the uncomphcated case 

As to the question of antispasmodics, we got 
into that, too By that I mean the use of anti- 
spasmodics in differentiating a spasm of the an- 
trum from an antral caranoma However, those 
cases are rare I believe that antispasmodics are 
indicated Certainly the question of antral 
spasm resolves itself into something other than re- 
laxing the patient for five, ten, or twenty minutes, 
or seeing him the next day 

Dr Bell Thank you. Dr Hams Dr Morgan, 
do you have anything to say^ 

Dr Morgan Dr Templeton raised the ques- 
tion of the practical advantage of the small focal 
spot in fluoroscopy I should like to say at the 
outset that the data which you saw on the screen 
this afternoon were not mathematically calcu- 
lated data but were denved from physiological ex- 
periments, the nature of which we do not have 
time to go into this afternoon However, they 
were based on experiments that closely simulate 
fluoroscopic conditions, and I believe that the 
curves that you saw actually represent what you 
may expect when performing fluoroscopic exami- 
nations of the gastro intestinal tract on average 
patients Now, you will notice within those 
curves that the difference between the small focal 
spot and the large focal spot is particularly 
marked in the objects of high contrast, and I 
think that it is rather significant that the images 
which j ou see fluoroscopicaUj of the gastro- 
intestinal tract are images in which the contrast is 
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approaching 100 per cent Although at one time 
I was a little skeptical about the difference in 
small and large focal spots, the expenmental 
studies indicate that there is a difference 

You will notice that the size of the object in 
abdoimnal fluoroscopy at 100 per cent contrast 
has to be about twice as large for visuahzation 
i\hen the focal spot is verj large and the object is 
about 10 cm awaj from the screen than when the 
focal spot IS of the order of 1 mm Not infre- 
quently that IS going to be the difference between 
picking up a small crater and missing it, and I cer- 
tamlj think that one should avail himself of the 
best possible apparatus, particular!} when pres- 
ent-day equipment makes it easy to obtain 
fluoroscopic tubes of small focal-spot size just as 
readih as ones with large focal-spot areas 

Dr Golden raised two questions One queshon 
concerned the size of the screen We happen to be 
using an 8 X 10 screen at the present time, al- 
though much of our fluoroscopy is done with one 
of about half that area I beliei e that much of the 
feeling regarding the size of fluoroscopic fields is a 
matter of personal preference It is rather in- 
teresting to relate one story which I remember 
from my daj s at the Umversity of Chicago 

There we had a screen with an area of approxi- 
mate!} 28 square inches, but it was possible to 
hang a regular 12 X 16-in screen on the fluoro- 
scope with practically no difiScultv It was ner er 
a problem of baxing to unscrew a number of 
gadgets and go through a lot of other difiBcult 
procedures Well, for the first few da}s after that 
fluoroscope went into operation, it was common 
practice for the fluoroscopists (and that included 
e%er} member of the group there) to fluoroscope 
chests with the large screen and then to lift it off 
and use the smaller screen for other examinations, 
such as studies of the gastro intestmal tract It 
was rather sigmficant, I beheve, that withm about 
one or two weeks the large screen was discarded 
entirely for chest fluoroscopy and has not been 
used since That was back m 1938, and the radi- 
ologists there have not felt the need of a large 
screen following their education in the use of the 
smaller one 

Dr Sosman raised a question about protec- 
tion in fluoroscopy and the new aprons As he 
so admirabl} brought out, it begins to look as 
though the danger areas of fluoroscopy can 
probabh be taken care of b\ lead aprons that can 
be hung on the screen Suitable small aprons 
draped about the screen can probably supplant 
much of the present heav} paraphernalia, and I 
hope that our future studies will bear this out 
Certamh it would be a great boon to everv radi- 
ologist if he could do awa} with the cumbersome 
apron that he now has to put on, when so much of 
the scattered radiation that comes out of the 
fluoroscope is concentrated in such a small area 
I hope that bi. this time next tear we can report 


some progress in that direction At least that is 
the direction in which we shall be working 

Dr Bell Dr Daile} next, please 

Dr Dailey I certainl} agree with Dr Sosman’s 
comments that there is no competition between 
roentgenology and gastroscopt In fact, the 
opposite point of view, although sometimes ex- 
pressed or imphed, is quite ndiculous, because the 
radiologist is the one who has paved the wa} for 
the examination of the gastroscopist and, thus, 
the cards are all stacked m the latter's favor 

In our last 400 patients, we found only 3 ulcers 
not suspected radiographically, and these were 
high behmd the nbs so that palpation was not 
possible As far as the large rugae are concerned, 
I do agree with Dr Sosman as to their correlation 
with the acidit} of the gastric secretion In any 
e-vent, it is obvious that to call such a hvperenuc 
mucosa a gastritis is as inappropnate as to say 
that a man has a dermatitis when he has a red, 
sweaty forehead from working in the hay field 

Dr Golden asked if we had examined patients 
while they were sitting down Some have done 
that purely with the idea of trv ing to visualize the 
P}lorus more satisfactoril} We have done our 
exarmnations along the con\ entional lines 

Dr Wilbur One would antiapate, of course, 
that a clmiaan would be taken for a nde by a 
group of radiologists, but I have a few answers for 
some of the problems which have been brought up 

Dr Sosman suggested, I believe very wisel}, 
that patients who have s}mptoms of indigestion 
should be radiologicall} exammed immediately 
and not after two or three weeks of treatment 
However, I must say that I do not believe that two 
or three weeks of treatment would make much 
difference in the results of the exanunation, be- 
cause gastnc and duodenal ulcers, as a rule, will 
not heal in that penod of time Recently Cum- 
mmgs, Grossman, and I-vy in studies on the heal- 
ing time of gastnc and duodenal ulcers, as shown 
b} radiological disappearance of the crater, found 
that the average time of healing of a duodenal ulcer 
in a group of } oung men in the Army was approxi 
matel} forty-two da}s Their expenence is in 
agreement with that of other cliniaans 

The inadence of carcinoma of the stomach m 
pa-tients -with active duodenal ulcer is a very im- 
portant problem I hope that those of you who 
are working in hospitals with large services -will 
tabulate data on this subject Some }ears ago. 
Dr Rivers and I renewed this problem and came 
to the conclusion, although we could not prove it, 
that carcinoma of the stomach did not commonly 
occur in patients who had an active duodenal 
ulcer The type of mucosa which is present in the 
stomach of patients with active duodenal ulcer is 
probabl} not the type of mucosa which is suitable 
soil for the development of carcinoma That 
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IS not a proved fact, however, and I think that 
additional data are needed 

Repeated examinations are extremely im- 
portant, particularly in those patients whom one 
sees in pnvate practice, and on whom it is not so 
easy to obtain frequent repeated examinations or 
follow up over long penods of time As far as 
antispasmodics are concerned, I agree with the 
majonty of the previous speakers Recently, Dr 
Bargen and his assoaates have shown that, so far 
as the small bowel and colon are concerned, no 
antispasmodic, either of the atropine-belladonna 
senes or the synthetic vanetj', has ordinarily any 
effect on the musculature of the bowel 

Dr Golden brought up some interesting prob- 
lems that I would like to discuss briefly He 
mentioned particularly the fact that radiologists 
commonly ask patients about symptoms, and 
I’ve heard a few comments here and there about 
examinations which last one or two or five nun- 
utes Again, I think that it is a matter of great 
importance who takes the patient’s history 
Duodenal ulcer is one of those conditions where, 
frequently, one can make the diagnosis in the first 
twenty -five words of historj' taking Neverthe- 
less, there are many patients who have a duodenal 
or gastnc ulcer on whom one cannot make the 
clinical diagnosis on the basis of the history taken 
in ]ust a few minutes It is quite true, of course, 
that there are lesions other than ulcer which will 
produce the so-called ulcer story carcinoma of 
the stomach, gallbladder disease, caranoma of the 
pancreas, hookworm disease, etc However, the 
chniaan will usually find suffiaent evidence of 
these other diseases to put him on guard so far 
as a diagnosis of ulcer is concerned 

I nught also add, since there seems to be some 
question as to the relative value of fluoroscopy 
and spot-film examination, that I think the 
clinician should have his chance to say a word 
There is often a disagreement between the 
clinician and the radiologist following their respec- 
tive examinations Under these circumstances, 
an accurately taken history and repeated radi- 
ological examinations are very important You 
will recall that my figures showed that m 14 
patients for whom x-ray exaimnation was done 
because of an “ulcer” history, there were only 3 in 
whom the radiologist reported normal findings I 
think that fits in pretty well with what I have ]ust 
said 

\nother important point that all of us are apt to 
forget IS this When you, as radiologists, make 
a diagnosis of ulcer, }ou feel absolutely certain 
that an ulcer is present, so do I when I take a 
history of a patient and find a tvpical ulcer story 
and nothing else I feel ]ust as sure as j ou do that 
the patient has an ulcer, and jet there is rarety 
anj anatomical evidence that either of us is 
correct Even the surgeon, when he operates, 


may find slight scarring, but he rarely opens the 
duodenum, or even when he does, it is sometimes 
difficult for him to tell whether or not an ulcer is 
present Unless one has some definite anatomic 
evidence for it, I think that we should not accept a 
radiological diagnosis of evidence of ulcer as 
absolute Of course, I am vulnerable in exactly 
the same way, and you can say that one should 
not absolutely accept a clinical history as evidence 
of ulcer either 

The point was raised that 10 per cent of all 
individuals have duodenal or gastnc ulcers some 
time during their lives, that, of course, is true 
It explains the fact that in a number of in- 
stances the radiologist finds evidence in the duo- 
denum which leads him to suspect ulcer which the 
clinician wiU not accept because he is imable to 
get a story of ulcer svmptoms at any time 

Dr Bell There have been at least two hands 
raised in the front row here, and if there is no ob- 
jection from the audience, I will give Dr Golden 
one minute and Dr Sosman one minute 

Dr Golden For the sake of the record, I 
would hke to comment on Dr Wilbur’s remark 
concerning the duration of fluoroscopy When a 
radiologist says that he fluoroscopes a patient 
for two minutes he does not mean that the pa- 
tient was in the fluoroscopic room for only two 
minutes He means that the total duration of 
x-ray exposure was tu o minutes, or five minutes, 
as the case might be The patient might be in 
the fluoroscopic room for as long as ten or fifteen 
minutes, but would still get less than five imnutes 
of actual exposure dunng that time During a 
fluoroscopc exanunation, therefore, one has 
plenty of time to chat with the patient about his 
symptoms 

Dr Sosman There are two pomts that I would 
like to make One is that, m spite of Dr Hams’ 
statement, I still think that antispasmodics are no 
good In fact, I think they are even worse than 
that, that it is harmful to give a big dose of an 
antispasmodic, as one may conclude that, if re- 
laxation doesn’t occur under this massive dose of 
antispasmodic, we must be deahng with a carci- 
noma I say that we should throw out anti- 
spasmodics, don’t use them, don’t depend on 
them at all 

Another thing. Dr Wilbur, the duodenal ulcers 
often are shallow lesions, and they may heal in ten 
days I have seen that happen again and again 
Many of them will heal in three weeks The heal- 
ing time of the gastnc ulcer depends on its size, 
and we can make a mathematical chart of the 
size of the ulcer as related to the time that is re- 
qmred for healmg if the patient ts under perfect 
medical control, and not in one of the Army hos- 
pitals, where he may be verj^ unhappy 
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C ROWE (1) CALLED attention to the fact 
that lymphoid tissue in the naso- 
phar}Tix, espeaally the lateral parts, could, 
as the result of hypertrophy and hyper- 
plasia, cause mtenmttent or constant 
blockage of the nasopharyngeal orifices of 
the eustachian tubes He noted that such 
blockage mterfered with the normal venti- 
lation of the middle ear cavity and was 
reflected, most often in children, m de- 
creased hearmg The examination of the 
ear drums revealed retraction of the 
tjmpamc membrane and a reddish blush 
from the edematous mucosa of the medial 
wall of the tympamc cavity Examina- 
tion with an electric nasopharyngoscope 
showed actual encroachment of the lymph- 
oid elements on the mouth of the eu- 
stachian tube 

It was e\ndent that surgical extirpation 
of the oral and nasopharyngeal lymphoid 
structures, no matter how complete, could 
not reach the laterally placed portions m 
the fossae of RosenmuUer and about the 
hps of the tubal orifice without causmg 
serious damage to the mucosa and nearby 
anatomic parts Other mvestigators (2, 3) 
had pre\aously reported the susceptibihty 
of lymphoid tissue to radiation Crowe, 
therefore, with Dr Curtis F Bumam, de- 
^^sed a nasal apphcator, the end of which 
contamed a compartment enclosmg a 
speafied amount of radioactive matenal, 
which could easily be passed along the 
floor of the nose and be apphed duectly 
to the area of the nasopharyngeal orifice 
of the eustachian tube 

In 1946, Crowe (4) reported on a large 
senes of children with tubal obstruction 
as shown by decreased acuity of hearmg, 
retraction of the tympamc membranes. 


reddish or cyanotic discoloration of the 
medial waU mucosa, and encroachment of 
lymphoid tissue on the orifice of the 
eustachian tube as demonstrated by the 
electnc nasopharyngoscope After ade- 
noidectomy to remove the large mass of 
tissue, irradiation by means of the nasal 
apphcator was used Hearmg improved 
and the other signs of obstruction dis- 
appeared Similar results were not ob- 
tamed by adenoidectomy alone 
Crowe (4) also demonstrated the rela- 
tionship of nasopharymgeal lymphoid tissue 
to allergic manifestations m the nose and 
bronchi by obtammg alle\T,ation of allergic 
symptoms by nasopharyngeal radiation, 
either with or without previous adenoidec- 
tomy Other mvestigators have corrob- 
orated his findmgs, both m children with 
hearmg loss secondary to tubal obstruction 
and m those with evidences of allergy 
Fowler (5) extended Crowe’s stupes to 
tubal obstrucbon m adults During the 
war, m a carefully controlled senes, he was 
able to demonstrate that many flyers pre- 
viously mcapaatated for duty because of 
painful aero-otitis and subsequent hearing 
loss, could be returned to fid! flymg status 
after apphcation of radium to the tubal 
orifices His nucroscopic slides revealed 
the destructive efltect of radiation on 
nasopharyngeal lymphoid tissue 
The senes of cases to be presented here 
represents an attempt at a practical evalu- 
ation of what may be accomphshed by 
irradiation according to the method advo- 
cated by Crowe (1, 6), as modified by 
him m January 1947 Certam alterations 
and added mdications are necessarily m- 
cluded to meet our particular oflBce requue- 
ments 
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CASE GROUPS AND INDICATIONS 

This senes includes 50 patients who have 
been followed carefully at the office for a 
year (March 1947 to March 1948) The 
cases were divided into four mam groups, 
in the hope of findmg the group or groups 
m which the best results from radiation 
might be expected 

Group I Thirteen cases of well defined 
or fixed otologic impairment, either nerve 
deafness or conductive deafness (the latter 
otosclerotic or adhesive m character), 
constituted the first group Irradiation 
of the nasopharynx in these cases was used 
in order to throw hght on any possible 
Added detrimental influence that lymphoid 
tissue about the orifice of the eustachian 
tubes imght have 

In 9 patients (6 children, from three and 
a half to eleven years, and 3 adults) nerve 
deafness of a handicappmg degree (below 
30 decibels) was present Audiometnc 
tests m this group, before and after irradia- 
tion, showed no evidence of improvement 
m heanng In the remaming 4 cases, a 
significant amount of adenoid tissue was 
present Two of these patients were 
young girls, fourteen and seventeen years 
old, with otosclerosis Followmg therapy, 
one showed a plus 12, plus 6 decibel gam, 
the other a plus 10, plus 14 deabel gam, 
but this borderhne effect was hardly to be 
considered of any real value In the 
other 2 patients, adults with estabhshed 
adhesive otitis, there was subjective im- 
provement, but audiometncally this could 
not be demonstrated 

Group II This group compnsed our 
largest number of cases, 25 It consisted 
largely of children, with only 2 young 
adults, aged eighteen and twenty-one 
The children’s ages averaged from four 
to nine years An outstandmg feature was 
the tendency to allergy and the frequency 
of an allergic fanuly background The 
most important s}Tnptoms were difficult 
nasal breathing, recurrent earaches, fre- 
quent sore throats, hoarseness, secondarj’- 
nasal infections follomng colds, mouth 
breathing, and coughmg Physical findings 


included pallor and boggmess of the nasal 
mucosa, reddish blush from the medial 
wall mucosa, infection of lateral bands of 
the pharynx, abundant lymphoid folhcles 
on the posterior pharyngeal wall, and, on 
palpation, lymphoid masses of significant 
size m the nasopharynx All had had 
tonsils and adenoids removed and m all 
some defimte allergic background was 
present 

Deafness or recurrent episodes of deaf- 
ness did not seem to be factors m this 
group In 23 of the 25 cases, there was 
considerable improvement of symptoms 
over a period of two to four months (We 
do not anfacipate complete alleviation of 
symptoms ) It is possible that the im- 
provement of nasal and eustachian tube 
ventilation prevents the occurrence of 
future hearing loss We combme radiation 
therapy with other methods of managmg 
the allergic child m otolaryngologic prac- 
tice 

Group III The third group compnsed 
8 patients, 7 adults (ages thirty to fifty) 
and a child of eight years Sjmptoms in 
these cases were “chckmg” noises in the 
ears, tmmtus of other types, intermittent 
“stopped up” sensations m the ears — aU 
of which suggested eustachian tube ob- 
struction As in group II, hearing loss 
was not a feature Four of the 8 patients 
mentioned that some of then* symptoms 
were unproved followmg completion of 
irradiation The other patients were un- 
able to report any remarkable change 

Group IV The last group consisted of 
3 cases of chrome aural discharge It was 
hoped that rehef of eustachian tube ob- 
struction would lead to restoration of nor- 
mal physiology, with resultant dunmution 
m discharge or “dry ear ” Followmg 
irradiation, however, there was no change 
in the character or amount of discharge 

COMMENT AND CONCLUSIONS 

1 In our hands, irradiation has been 
useful when combmed with other forms of 
therapy in the child with a syndrome of 
impaued heanng of transitory character 
and allergic symptoms, ^ e , difficult nasal 
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breathing, postnasal drainage, sneezing, 
coughing, otalgia, and mouth breathmg 
Associated paranasal infections were m- 
vanably present 

2 The effects noted m those cases with 
fixed impairment of hearmg of obvious 
otologic cause (otosclerosis, adhesive otitis 
media, nerve deafness) have been dis- 
appomtmg, but not unexpectedly so 

3 In mild disturbances of eustachian 
tube function, radiation may be of value 
More cases and further experience will be 
necessary to assay its full benefit m these 
mstances 

4 The expenences of Seal (8), Boies 
(9), Fncke and Brown (10), Hams and 
Montgomery (11), and Gay (12), have 
followed a similar pattern 

Department of Otolaryngology 
Uni\ersit> of Illinois College of Medicine 
Chicago 12, 111 
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SUMARIO 

Valuacion de los Efectos de la Irradiacndn en las Lesiones No Malignas de la Nasofarmge 


En una sene de 50 casos que compren- 
dfan tanto muos como adultos, utihzdse la 
uradiacifin de la nasofannge con el aplica- 
dor de radio mtroduado por Crowe El 
procedumento resultd util, combmado con 
otras terapduticas, en los mnos afectados 
por un slndrome de audiadn defectuosa 
pasajera y mamfestaciones aldrgicas, es 
dear, dificultad para respirar por la nanz, 
escummiento postnasal, estomudos, tos, 
otalgia y respiracidn por la boca En esos 
casos bubo mvanablemente mfecaones 
paranasales asoaadas 

Los enfermos con msufiaenaa auditiva 


fija de mamfiesta etiologia dtica (oto- 
esclerosis, otitis media adhesiva y sordera 
debida a afecadn del nervio auditivo) no 
se benefiaaron mayor cosa 
En im grupiUo de paaentes con trastor- 
nos leves, como zumbidos y sensaadn de 
“ofdos tapados,” que mdicaban oclusidn de 
la trompa de Eustaquio, el resultado fu6 
dudoso, pero parece que la uradiaadn 
puede ser de algun valor en esos casos 
Tres enfermos con otorrea erdmea fueron 
tratados sm resultado 
Las obsennaones antenores convienen 
con las de otros autores 
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I N A PAPER PUBLISHED HI 1933 it WaS 
pointed out by one of the present authors 
(1) that hypertension and diabetes are 
similar m so many respects as to suggest a 
least common denormnator among their 
etiologic factors Evidence available at 
that tune pointmg to endocrme participa- 
tion in these conditions indicated (a) that 
the pitmtary and adrenals are probably 
chiefly mvolved, (b) that an associated 
hjTiertension or diabetes, or both, has been 
found in every variety of hyperpitmtansm 
— gigantism, acromegaly, and basophihsm 
— while hypopitmtansm is accompamed 
by lowered blood pressure and an mcreased 
tolerance for glucose, (c) that adrenal 
tumors are often accompamed by hyper- 
tension or diabetes, or both, while Addi- 
son’s disease is characterized by hypoten- 
sion and hypoglycemia 

That hyperthyroidism may play a role 
m some cases of hypertension, which show 
improvement when the thyroid condibon 
IS corrected, has subsequently been sug- 
gested (2) 

Smce 1933, additional eindence has 
accumulated tendmg to strengthen the 
behef that the pituitary and adrenals play 
some part m hypertension and diabetes 
This evidence may be summarized as fol- 
lows Diabetes has been produced m the 
dog by mtrapentoneal injections of ante- 
nor pituitary evtracts (3) In rats, hyper- 
tension has been produced by mtrapento- 
neal (4) and mtratliecal (5) mjections of 
postenor pituitarjf extracts, and cardiac 
hjqiertrophy and nephrosclerosis have been 
produced bj-- overdosage of desoxycortico- 
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sterone acetate and sodium chlonde (6) 
Umlateral adrenal ischerma brought about 
by subtotal ligation of penadrenal blood 
vessels causes a prompt and sustamed 
hjtpertension (7) 

MATERIAL FOR PRESENT STUDY 

The present study is based on 795 pa- 
tients with hypertension 486 of these 
were seen by one or more of our group, 
whose names appear above, and 309 were 
reported to us by other workers We have 
seen, also, 42 patients who had both hyper- 
tension and diabetes, but these are not 
mcluded m this report Some of the pa- 
tients were employees of the Ilhnois 
Central Railroad and had been under ob- 
servation and treatment by the hospital 
department for one to fifteen years The 
others were encountered in pnvate prac- 
tice All were known to have had hyper- 
tension for one year or longer and ih most 
the systolic blood pressure was well above 
160 

Prelimmary studies were intended to be 
suflBcient to estabhsh a diagnosis of essen- 
tial hypertension Four patients with 
nephritis were accepted for treatment , but 
m only one of these was any improvement 
noted 

Practically all patients, except those 
treated by thyroid and pituitary extracts, 
were withm normal limits as to height and 
weight The hjqiercholesterolerma (8) and 
hjrpocalcemia (9) reported by others have 
not been obser\’-ed in this senes Devia- 
tions of the blood sugar were the most sig- 
mficant findings m blood chemistry deter- 
imnations Results of glucose tolerance 
tests in 228 cases were as shown in Table I 
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None of these patients was considered to 
have diabetes 


Table I Glucose Tolerance Tests in 223 
Patten TS 


Blood Sugar Levels 

Cases 

Cases with 
Glycosuria 

Less than 170 mg % 

97 

9 

170-200 mg % 

54 

14 

Over 200 mg % 

77 

32 

Total 

228 

55 


Results of basal metabohsm determina- 
tions m 183 cases were as follows 

—5 or lower 53 cases 

—5 to +10 69 cases 

+ 10 or higher 61 cases 

ENDOCRINE ASPECTS OF THE STUDY 

In no case has there seemed to be a 
thymic or parathyroid fault 

Gonads The administration of estro- 
gemc preparations m doses sufficient to 
reheve the menopausal symptoms of 
women did not matenaUy affect their blood 
pressure In 3 patients the hypertension 
was beheved to be associated with the 
male chmactenc All were given 25 mg 
of testosterone propionate twice weekly 
One case responded favorably 

Thyroid In 6 patients the hypertension 
was assoaated with hypothyroidism, but 
none of these had myxedema The basal 
metabohsm rate before treatment vaned 
from —10 to —20 The administration of 
thyroid m adequate doses m these cases 
was accompamed by a substantial dechne 


m blood pressure The dose was kept at 
that level which would rehe-ve the symp- 
toms without causing tachycardia, heart 
consaousness, nervousness, or tremor of 
the outstretched fingers The basal me- 
tabohsm rate was not often checked after 
the prehimnary determination 

The foUowmg case history is illustrative 
of the type of response to thyroid therapy 
m these hypothyroid cases 

A 5+vear-old man was first seen on April 18, 1922, 
complaining of backache and fatigue He was 30 
pounds overwaght, the excess being distnbuted in 
what was then regarded as a thj-roid pattern The 
basal metabolism rate was —15, the blood pressure 
175/115, weight 184 pounds Treatment consisted 
at first of 3 grams of th}TOid dad} (a Burroughs 
Wellcome S. Co preparation standardized according 
to the British Pharmacopeia), with a gradual m- 
crease m the dose to 21/2 grams four times daily 
On Sept 1, 1922, the patient’s weight was 152 
pounds, his blood pressure 125/80, and his pulse 90 
On 2ilarch 7, 1923, the blood pressure was 140/90 
and the pulse 72, and the dosage of thjToid was re- 
duced to 2 1/2 grams three times dail\ 

The patient was next seen on Jul} 9, 1927, when 
the pul^ was 66, blood pressure 220/105, weight 177 
pounds He had taken no thvroid for sei era! years 
He was agam given th}Toid, 21/2 grains three times a 
day Observations dunng the next ten }ears were 
as shown in the accompanvmg table 

WTien the patient returned to the office after a 
long absence be usualh reported that he had dis- 
continued the thiToid several months before his 
visit He IS said to have died of a stroke in 1945 

Three patients with hyperthyroidism 
were treated by irradiation of the pitmtary 
and adrenal regions Their response is 
illustrated by the foUowmg case 


Pdlse and Blood Pressure Deterjunations in a Hvrothiroid Patient Receiiung Thyroid Therapy, 

Aug 30 1927-March 6 1937 


Date 

Pulse 

Blood Pressure 

Weight 

Thyroid Dosage 

Aug 30 1927 

77 

155/80 

155'/. lb 


Jan 17 1928 

66 

155/80 


2'A gr X 4 

Junes 1929 

66 

165/76 


2'/. gr X 1 

Oct 21 1929 


140/70 


1 gr X 3 

Feb 10 1930 

75 

180/85 


1 gr X 3 

July 11, 1930 

80 

120/60 



March 2 1931 

64 

180/90 


1 gr X 3 

March 30 1931 


140/80 



May 23 1932 


165/90 


1 gr X 3 

June 19 1932 

80 

150/75 



Noi 17 19T3 

72 

220/100 

1651b 

2'A gr X 3 

Dec 1 1933 

84 

175/80 


2'/. gr X 2 

Aug 24 1934 

60 

165^85 

1561b 

2'/. gr X 3 

June 3 1935 

70 

155 75 


2 gr (U S P ) X 1 

March 6 1937 

60 

160 SO 


2 gr (U S P ) X 1 
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A woman with recurrent hyperthyroidism, who 
had undergone two subtotal thyroidectomies and 
was scheduled for a thud because of a large mass of 
thyroid tissue, was takmg Lugol's solution when she 
came under observation The medication was 
contmued and x-ray therapy was added After six 
treatments of 50 to 55 r over each of three areas, the 
right and left pitmtary and both adrenals (120 kv , 
2 mm A1 filter, 5 ma , 50 cm distance) at weekly 
intervals, the blood pressure dropped from 205/75 to 
135/75 and the basal metabolism rate from -(-56 to 
-f 18 AH symptoms were reheved except those due 
to an already ureparably damaged heart Seven- 
teen months after the last x-ray treatment the blood 
pressure was 155/90 and the basal metabohsm rate 
-j-14 The mass of thvroid tissue was apparently 
unchanged 

McGregor (10) reported satisfactory 
results m his efforts to prevent postopera- 
tive hyperthyroid cnses by preoperative 
irradiation of the pituitary and adrenal 
regions, using the same techmc which we 
employed m the treatment of h3T5erten- 
sion 

In this connection it should be pomted 
out that the role of the thyroid m hypo- 
thyroidism IS well understood and that m 
its severe form, as myxedema, hypothy- 
roidism may produce a picture resembhng 
nephritis, on the other hand, our imder- 
standmg of the exact role of the thyroid in 
hyperthyroidism is stdl mcomplete 

Adrenals Adrenal biopsies were done 
in two female patients and no adenomata 
were found Small ones were found m a 
thud patient postmortem, too smaU to 
have been recogmzed except on surgical 
exploration The history of this patient 
follows 

The patient was first seen on Sept 9, 1934, when 
she was 34 years of age She complamed of urita- 
bihty, shortness of breath, and precordial distress 
Her temperature was 99 6°, pulse 100, blood pressiue 
260/145 She had known that she had hvjiertension 
for four years Her eyes were prominent, suggestmg 
exophthalmos, and the conjunctnae were mjected 
There vas an excessive amount of hair over the 
body and face The basal metabolism rate was —5 

Irradiation was gixen to the pituitary and ad- 
renals Between Sept 17 and Dec 7, 1934, the 
pituitan region receixed 1,400 r and the adrenal 
region 777 r, measured in air Symptoms were re 
hex ed, and the blood pressure decreased to 220/145 
nght and 195/135 left 

The patient xxas next seen on Dec. 31, 1935, when 


her blood pressure was 250/160 and basal metabolism 
determmations, reported from another hospital were 
-)-55 and -t-35 She complamed of headadie, palpi- 
tation, and dyspnea, and was disoriented at times 
X-ray treatment produced a drop of 20 mm in blood 
pressure, lasting about twenty-four horns Death 
occurred Jan 15, 1936, of myocardial fadure Post- 
mortem e xamin ation showed hypertrophy of the 
heart, nephritis, hyperplasia of the hypophysis and 
thyroid, and adenomata in both adrenals 

Another case was followed from 1936 to 
1948 


A 60-year-old widow came under observation on 
Feb 26, 1936 She had known that she had hyper- 
tension, she said, for seven years She also had a 
glaucoma and m earlier years had a bleedmg duo- 
denal ulcer, which continued to flare up occasionally 
Her first blood pressure reading xvas 220/130 She 
was given x-ray treatment two to six times a year, 
with the same technic and dosage already de- 
scribed — 50 r to each of three areas (two pituitary 
and one adrenal) The first three blood pressure 
readmgs were as foUoxvs 

Feb 28, 1936 175/110 

March 7, 1936 160/110 

April 4, 1936 155/90 

The blood pressure readings at approximately one- 
year mtervals, together with the dates of the x-ray 
treatments m each of these years are shown m the 
accompany mg table The blood pressure was some- 
times higher and sometimes lower than on the dates 
recorded 


Date 

Feb 3 1937 
April 9 1937 
June 2 1937 
Feb 14, 1938 
Feb 21, 1938 
April 9, 1938 
June 26, 1938 
Sept 14, 1938 
Feb 10, 1939 
April 12 1939 
Sept 9, 1939 
Sept 22 1939 
Oct 14 1939 
Nov 10 1939 
Jan 12, 1940 
April 17, 1940 
Aug 10, 1940 
Aug 19, 1940 
Nov 30, 1940 
Dec 31, 1940 
Jan 27, 1941 
Feb 6 1941 
March 31, 1941 
Apnl 19, 1941 
Apnl 21, 1941 
May 10 1941 
Sept 29, 1941 
Jan 19. 1942 
Apnl 20, 1942 


Blood 

Pressure 

160/90 

160/95 

160/95 

160/96 

180/105 

165/110 


X-ray Treatment 
(three areas), 
50 r each 
X-ray treatment 

X-ray treatment 
X ray treatment 
X-ray treatment 

X-ray treatment 
X ray treatment 
X-ray treatment 

X-ray treatment 
X-ray treatment 
X ray treatment 
X-ray treatment 
X-ray treatment 
X ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 

X ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
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Ma> 18 1942 
Aug 25, 1942 
Oct 3, 1942 
Nov 6 1942 
Dec. 21 1942 
Feb 27 1943 
April 19 1943 
July 8 1943 
Aug 26, 1943 
Oct 7, 1943 
Jan 19,1944 
Feb 24. 1944 
April 17, 1944 
May 11, 1944 
Nov 11, 1944 
Nov 24 1944 
AprJ 14, 1945 
Apnl 15 1945 
Nov 1 1945 
Jan 19 1946 
April 30, 1946 
Aug 30 1946 
Apnl 11 1947 
May 15 1947 
Nov 5 1947 
April 7, 1948 


160/110 

165/95 

165/100 

170/105 

180/90 

170/100 


X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X-ray treatment 
X ray treatment 

X-ray treatment 
X-ray treatment 
X-ray treatment 
X ray treatment 
X-raj treatment 

X-ray treatment 
X ray treatment 
X-ray treatment 
X ray treatment 

X-ray treatment 
X-ray treatment 

X-ray treatment 

X-ray treatment 
X-raj treatment 


Fifteen patients (2 men and 13 women) 
were obese, nuddle-aged, and thought to 
have pitmtary-thjToid defiaency All but 
one were put on a diet of 1,200 calones 
(carbohydrate 80, protem 80, fat 40 gm ) 
All were given thyroid m tolerance doses 
(2 grams per day was the usual dose), and 
all received injections twice weekly of 0 5 
c c of antenor pitmtary extract^ and 0 5 
c c of postenor lobe extract, representmg 
5 umts These were given m the same 
syrmge at the same time One man and 
10 women showed sigmficant improvement 
The history of the first of this group is as 
follows 


An lUmois Central locomotive engmeer, aged 62 
jears, was admitted to the hospital because of dvsj>- 
nea, swelling of the feet for three >ears, and pam 
and suelhng of the abdomen for one year He com- 
plamed also of vertigo and headache for the past few 
months, and of marked diurnal somnolence. He 
weighed 222 pounds Heart tones were distant, 
and a svstohc murmur was heard over the aortic 
area There was pitting edema to the knees The 
liver was tender and a ventral hernia was present 
Blood pressure was 186/90 There was a trace of 
albumm m the urme Blood unc aad was 5 5 mg 
per cent, cholesterol 195 mg per cent, the basal 
metabolism rate —9 

The patient s trouble was considered to be due to 
cardiac insufficienc) and he was treated by bed rest 
low calone diet, and digitalis, without effect. Be- 
cause of the obesitv drv skin, brittle nails, and other 


’ Anterior Pituitar> Extract (Parke Davis S- Co ) 
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signs of th^Troid and pitmtary defiaenctb an endo- 
crme component was suspected In spite of the 
hypertension, the patient was given 5 units of a pos- 
toior pitmtarv extract and his blood pressure 
checked thereafter at fifteen-imnute intervals for 
one hour It dropped from 184/84 to 144/60 
The following dav an mjection of 0 5 c c. antenor 
pitmtary' extract had a similar effect Both ex- 
tracts were then giv en twice weeklyy with 1 gram of 
thyuoid per day On that regime the blood pressure 
dropped to 125/80, and the edema and other svmip- 
toms disappeared, and there was a loss of 35 pounds 
m weight The patient was still in good health at 
the time of his retirement from service some vears 
later. 

Only obese patients who show signs of 
thjToid and pitmtary defiaency are con- 
sidered as candidates for this treatment, 
and them reaction to these extracts is 
tested out before any treatment is given 
That IS, the patients are given one extract 
on one day and the other on another, and 
them blood pressure response is checked at 
fifteen-mmute mtervals for an hour or 
more Unless the blood pressure shows a 
marked drop, no further mjections are 
given 

We realize that the treatment of these 
15 patients seems to be m conflict with 
statements made m the opemng para- 
graphs, and we offer no explanation of the 
mechamsm Gnfiith et al (11) recently 
reported on the use of pitressm m hyper- 
tension and suggested that mjections of 
this preparation led to the formation of 
antihormones which reduced the output 
of pituitary hormones We do not feel 
that this was true m the cases here re- 
ported, because the fall m blood pressure oc- 
curred so promptly after the mjection 

Seven patients (5 women and 2 men) 
were thought to show evidence of antenor 
lobe defiaency, the most obvious featimes 
bemg short stature, dehcate osseous devel- 
opment, and a basal metabohsm rate below 
normal All were given small doses of 
thyroid daily and 0 5 c c of antenor 
pitmtary extract twice weekly Five (4 
women and 1 man) showed significant 
improvement of symptoms and fall m 
blood pressure The foUowmg case his- 
tory mdicates the type of case and its re- 
sponse 
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A 48-year-old man reported that he had been 
found to have hypertension three years before It 
had produced no symptoms He was 5 feet 7 1/2 
mches m height and weighed 179 pounds, and his 
face was suggestive of acromegaly Roentgeno 
grams of the sella showed the longest diameter to be 
13 mm , but there was no sign of erosion of the cli- 
noid processes or sellar floor The blood pressure 
was 155/100 Physical exammation was otherwise 
negative The basal metabolism rate was —16 
An injection of 0 5 c c of anterior pituitary extract 
was followed by a fall in blood pressure to 130/95 
The mjections were continued once a week, plus 1/2 
gram of thyroid per day The blood pressing fell to 
120/80 

In this group of cases, also, we are at a 
loss to explain the mechanism of the fall m 
blood pressure AH patients showmg evi- 
dence of growth hormone defiaency are 
tested for their response to anterior pitm- 
tary extract If a pronounced fall m blood 
pressure occurs withm an hour after the 
mjection of 0 5 c c , it is considered hkely 
that the patient wdl be benefited by a 
course of such mjections given twice 
weekly Obviously, such cases are not 
common, as we have encountered only 7 
such patients m a senes of 486 

Of the 12 physiaans m our senes, 3 were 
treated surgically as well as by x-ray 
One was under uregular observation and 
treatment for about one year, durmg which 
he was symptomatically improved and his 
blood pressure was mamtamed at about 
180/120 It rose, soon after treatment 
was discontinued, to its pretreatraent level 
of 240/140 and bilateral splanchmcectomy 
ivas done Immediately after the opera- 
tion, the symptoms practically disappeared 
and the blood pressure fell to nearly nor- 
mal figures This lasted about four months, 
when symptoms recurred, the blood pres- 
sure again rose to approximately its preop- 
erative level, and death ensued shortly 
thereafter from cerebral hemorrhage 
The second physician expenenced some 
symptomatic relief and his blood pressure 
fell almost to normal After about six 
months, however, symptoms returned and 
the blood pressure rose to approximately 
its preoperative level Irradiation had no 
effect on either sjunptoms or blood pressure 
Death ensued from renal msuffiaency. 


In the third case symptomatic rehef lasted 
about three years The patient did not 
know when his hypertension recurred 
One x-ray treatment reheved the sjunptoms 
but had httle effect on the blood pressure 

Two other patients have undergone sur- 
gical as well as x-ray treatment The 
histoiQr of one of these follows 

Mr T was admitted to the hospital m 1929 at the 
age of 27 because of recurrent glomerulonephntis 
which had attacked him first m 1919 About the 
middle of 1932 he was seen m the Out-Patient De- 
partment for hypertension His blood pressure was 
then 170/110 In February 1934 it was 165/110 
After four x-ray treatments, it dropped to 145/105, 
and the patient was symptomatically improved In 
February 1937, he was admitted to the hospital be- 
cause of headache, vertigo, and faihng vision due to 
retmal hemorrhages and papillary edema His 
blood pressure was 240/180 and a renal function test 
showed the phenolsulfonphthalem output to be 
only 40 per cent In May 1937 he underwent bi- 
lateral splanchmcectomy, and the systolic blood 
pressure is said to have dropped from 260 to 180 (the 
diastohc was not reported) He was practically 
symptom-free imtil September 1942, when he agam 
complamed of faihng vision and the blood pressure 
had nsen to 205/140 He was admitted to the hos- 
pital for hemorrhages m the eye assoaated with 
hypertension, and while there contracted pneumoma, 
following recovery from which he was discharged for 
a long rest 

In May 1943, headache recurred and the blood 
pressure was 210/130 The paUent’s chief com- 
plamt, however, was bilateral gynecomastia, which 
became quiescent after a course of mjections of 
chononic gonadotropin and testosterone propionate 
The blood pressure response to that treatment, 
which was not given b} us, is not recorded 

The patient was agam seen m June 1944, because 
of headache and vertigo The blood pressure was 
190/130 It dropped, after x-ray treatment, to 
155/105 and symptoms improved The blood 
pressure was mamtamed at about 160/100 by 
further x-ray treatments on June 19 and 26, Aug 2, 
and Oct 27, 1944, but had nsen to 190/130 m 
February' 1946 X-ray treatment was agam given, 
and the blood pressure agam dropped to 100/110, at 
which figure it has been mamtamed bj repeated 
irradiation (Feb. 11 and 25, March 11, and Aug 19 
and 26, 1946) The patient remams almost free of 
simptoms 

RATIONALE OF X-RAY TREATMENT 

Since 1914 unsuccessful attempts have 
been made to reduce the blood pressure of 
hj’pertensive patients by irradiation of the 
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adrenals Raab (12) reported relief of 
angina pectons by this means, though the 
blood pressure was not sigmficantly af- 
fected Irradiation of the pituitary is 
said to have caused considerable improve- 
ment m selected cases of hypertension 
(13, 14) So far as we know, however, 
we were the first to attempt to combme 
irradiation of the pituitary and adrenal 
regions with small doses of x-ray m the 
treatment of this condition 

A number of theones may be advanced 
to explam the phenomena noted in this 
report It is possible that small doses of 
x-ray have a regulatory effect on pitmtary 
function, changmg the proportion of the 
vanous hormones elaborated The same 
dose, for instance, is effective m vanous 
menstrual disorders A similar regulatory 
effect may be true of the adrenals If the 
kidney elaborates a pressor or antipressor 
substance, one nught be increased or the 
other decreased by the rays 

Smee the effects seen foUowmg irradia- 
tion of the pituitary and adrenal regions 
are so similar to those reported as following 
sympathectomy, it may be that the effects 
of irradiation are mediated through the 
sympathetic system 

TECHNIC AND RESULTS OF TREATMENT OF 
HYPERTENSION BY X-RAYS 

Four hundred and thirteen patients with 
essential hypertension were treated by 
small doses of x-rays to the regions of the 
pituitary and adrenals 

Dosage, Technic, and Precautions As 
this was a new venture and we wished to 
be on the safe side, we began with very 
small doses of radiation The first case 
was followed for one year before a second 
was accepted for treatment Later we 
gradually increased the dose, but found 
that when more than 100 r was apphed to 
each area, worth-while results were not 
obtained 

The factors we have found most satis- 
factory are 120 kv , 3 mm alummum 
filter, 50 cm skin- target distance, 3-5 ma 
About 50 r, measured in air, are dehv- 
ered to each area treated Irradiation 


is applied to three areas at each sitting — to 
both sides of the pituitary through a 
10 X 10 cm portal and to the adrenals 
through a common portal 15 X 15 cm 

We do not know that this is the ideal 
dose, nor do we know whether the dose 
should be vaned from one patient to an- 
other or m the same patient at different 
times Our expenence with heavier doses 
has already been mentioned Other work- 
ers using higher dosage have reported 
them as without satisfactory effects (15) 

We cannot explain why small doses 
should produce good results when larger 
ones fail This, however, is not an un- 
usual observation Others have discussed 
these phenomena (16) Small doses of 
x-rays are benefiaal in the treatment of 
certain mfections, where larger doses are 
meffective The same thmg is observed 
m the action of some drugs (20) 

The blood pressure should be checked at 
mtervab of three to seven days, particu- 
larly after the first treatment If sympto- 
matic rehef and a marked fall m blood pres- 
sure occur, no further treatment should be 
given until the blood pressure rises or symp- 
toms recur One or two treatments are 
thus sufficient m some cases for several 
months If no such favorable reaction 
occurs after the first treatment, another is 
given about one week later and treatments 
are then given at weekly mtervals until a 
total of six have been given, provided a 
favorable response does not occur sooner 
Whenever a marked fall in blood pressure or 
rehef of symptoms occurs — whether it be 
after the first or some subsequent treatment — 
treatment is discontinued until there is a rise 
in blood pressure or a recurrence of symp- 
toms 

Presumably a greater number than six 
of these treatments could be given m one 
senes, but in order to be conservative we 
have arbitrarily linuted the number to 
SIX After an mterval of six weeks, an- 
other senes of treatments may be given if 
needed 

Results The results of treatment are 
shown m Table II A patient was con- 
sidered improved when there was a fall 
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of at least 30 mm systolic and 10 mm dia- 
stolic pressure, along with symptomatic 
rehef 


Table II Results of Treatment 


Adequately treated (3 or more 

treatments) 

Improv^ 

231 (70 4%) 

Unimproved 

97 (29 6%) 

Total 

323 

Inadequately treated 

60 

Not follow ed 

26 

Total 

85 

Cases reported by others 
Improved 

238 (77 0%) 

Unimproved 

71 (23 0%) 

Total 

309 

Grand total 

722 


As appears from this tabulation, 413 pa- 
tients received small doses of roentgen 
rays, accordmg to the technic outlmed 
above, with rehef of symptoms and a fall 
m systohc blood pressure of 30 mm or 
more m 70 per cent of those adequately 
treated When further treatment was 
needed, heavier doses were apphed These 
doses were without benefiaal effect on 
symptoms or blood pressure After wait- 
mg SIX weeks, treatment was agam resumed 
with small doses, and agam the same bene- 
fiaal result as ongmaUy noted was seen 

Three patients who responded favorably 
to small doses, when further therapy was 
needed were given a placebo treatment, 
which was without effect The use of the 
small doses of radiation at a later date 
agam proved effective 

Two roentgenologists, m cities twenty- 
five miles apart, used this method of treat- 
ment One used the small doses we em- 
ployed and reported that his results duph- 
cated our own The other used larger 
doses and reported no effect on blood pres- 
sure or symptoms 

In many mstanees m our senes the blood 
pressure dropped shortly after the first 
treatment In some the systohc pressure 
was lowered 40 to 60 pomts, while the 
diastohc remained unchanged In others 
the diastohc showed the greater reduction 

Symptomatic rehef is usually more 
stnkmg than the drop m blood pressure 
and often oecurs when the blood pressure 
IS scarcely affected Furthermore, many 
patients who expenence a fall m blood 


pressure and symptomatic rehef ' do not 
have a recurrence of symptoms when the 
blood pressure returns to pretreatment 
levels The symptoms most often and 
most promptly reheved are headache, 
vertigo, nervous tension, imtabihty, heart 
consciousness, precordial distress, and in- 
somnia Headache and vertigo often dis- 
appear while the patient is recavmg the 
first treatment 

An example of rehef from precordial dis- 
tress IS furmshed by the case of a thirty- 
seven-year-old woman who had known of 
her hypertension for one year and expen- 
enced frequent attacks of substemal dis- 
tress From Apnl to October 1944 she 
took 650 glycerjd trmitrate tablets to 
reheve these attacks An x-ray treatment 
was given Nov 1, 1944 and from then to 
May 10, 1945 she reqmred only three 
tablets 

Duraiwn of Effects Relief of symp- 
toms and reduction in blood pressure last 
for vanable penods of tune m different 
patients and even m the same patient at 
different times Some respond favorably 
for only a short time These patients 
complamed of headache followmg the first 
treatment In those cases no further x-ray 
treatment was given In a large per- 
centage of the patients, by checkmg 
symptoms and blood pressure weekly and 
repeatmg the treatment as needed, symp- 
toms can be controlled and the blood pres- 
sure mamtained at substantially lower 
levels over a period of years Eventually 
patients seem to become resistant to 
treatment After a penod of years — six 
to eight m our expenence — the blood pres- 
sure nses even m those who onginally re- 
sponded favorably, and is unmfluenced 
by further x-ray irradiation, while the 
symptoms are less stnkingly reheved 

We do not know that this treatment 
prolongs hfe, though it does in many cases 
prolong the workmg ability of these suf- 
ferers and makes them much more com- 
fortable 

Comment Other structures about the 
pituitary and adrenals are, of course, ex- 
posed to the same rays, and changes 
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adrenals Raab (12) reported relief of 
angina pectons by this means, though the 
blood pressure was not sigmficantly af- 
fected Irradiation of the pituitary is 
said to have caused considerable improve- 
ment m selected cases of hypertension 
(13. 14) So far as we know, however, 
we were the first to attempt to combme 
irradiation of the pituitary and adrenal 
regions mth small doses of \-ray m the 
treatment of this condition 

A number of theones may be advanced 
to explam the phenomena noted m this 
report It is possible that small doses of 
\-ray have a regulatory effect on pituitary 
function, changmg the proportion of the 
vanous hormones elaborated The same 
dose, for mstance, is effective m vanous 
menstrual disorders A similar regulatory 
effect may be true of the adrenals If the 
kidney elaborates a pressor or antipressor 
substance, one might be mcreased or the 
other decreased by the rays 

Smce the effects seen following irradia- 
tion of the pitmtary and adrenal regions 
are so similar to those reported as foUowmg 
sympathectomy, it may be that the effects 
of irradiation are mediated through the 
sympathetic system 

TECHMC AND RESULTS OP TREATMENT OF 
HATERTENSION BY X-RAYS 

Four hundred and thirteen patients with 
essential hypertension were treated by 
small doses of \-rays to the regions of the 
pituitary’^ and adrenals 

Dosage, Techmc, and Precautxons As 
this was a new venture and we wished to 
be on the safe side, we began with very 
small doses of radiation The first case 
was followed for one year before a second 
was accepted for treatment Later we 
gradually mcreased the dose, but found 
that when more than 100 r was applied to 
each area, worth-while results were not 
obtamed 

The factors we have found most satis- 
factorv' are 120 kv , 3 mm alummum 
filter, 50 cm skm-target distance, 3-5 ma 
About 50 r, measured m aw, are dehv- 
ered to each area treated Irradiation 


IS applied to three areas at each sittmg — to 
both sides of the pituitary through a 
10 X 10 cm portal and to the adrenals 
through a common portal 15 X 15 cm 

We do not know that this is the ideal 
dose, nor do we know whether the dose 
should be vaned from one patient to an- 
other or m the same patient at different 
times Our experience with heavier doses 
has already been mentioned Other work- 
ers usmg higher dosage have reported 
them as without satisfactory effects (15) 

We cannot explam why small doses 
should produce good results when larger 
ones fail This, however, is not an un- 
usual observation Others have discussed 
these phenomena (16) Small doses of 
\-rays are beneficial m the treatment of 
certam mfections, where larger doses are 
meffective The same thing is observed 
m the action of some drugs (20) 

The blood pressure should be checked at 
mter\’-als of three to seven days, particu- 
larly after the first treatment If sympto- 
matic relief and a marked fall m bl-ood pres- 
sure occur, no further treatment should be 
given until the blood pressure rises or symp- 
toms recur One or two treatments are 
thus sufficient m some cases for several 
months If no such favorable reaction 
occurs after the first treatment, another is 
given about one week later and treatments 
are then given at weekly mtervals until a 
total of SIX have been given, provided a 
favorable response does not occur sooner 
IVhenever a marked fall in blood pressure or 
reh^ of symptoms occurs — whether it be 
after the first or some subsequent treatment — 
treatment is discontinued until there is a nse 
lit blood pressure or a recurrence of symp- 
toms 

Presumably a greater number than six 
of these treatments could be given m one 
senes, but m order to be conservative we 
have arbitranly limited the number to 
SIX After an mterval of six weeks, an- 
other senes of treatments may be given if 
needed 

Results The results of treatment are 
shown m Table II A patient was con- 
sidered improved when there was a fall 
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sure As many as six treatments may be 
given m a senes, at weekly mtervals, and 
the senes may be repeated as needed 
Eventually, however, the treatment ceases 
to be effective (after six to eight years in 
the authors’ expenence) 

No evidence of x-ray damage has ever 
been observed followmg this treatment, 
and m two cases postmortem study has 
revealed no mjury to the pituitary, ad- 
renals, or other tissues or organs 

30 North Michigan Ave. 

Chicago 2 lU 
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SUMARIO 

Los Factores Endocnnos en la Hipertenmdii Tratamiento con loa Kayos X de las Regiones 

Hipohsana y Adrenal 


Parece que por lo menos una pequena 
proporabn de los casos de bipertensidn se 
asientan en un fondo endocnno y que todo 
enfermo que padezca de dicho trastomo de- 
beria disfrutar del benefiao de un estudio 
endocnnol6gico Una sene de /95 casos 
acumulados desde 1932 ha sido estudiada 
desde ese punto de xnsta, y aqui se comuni- 
can los beneficiados con v^anas formas de 
endocnnoterapia 

La pitmtana y las adrenales parecen ser 
las afectadas a menudo y los ra>os X 


han sido asestados a esas regiones con mtra 
a cohibu- los sintomas y rebajar la tensidn 
sang)uinea Los AA mismos han tratado 
413 enfennos, con mejoria (baja de la ten- 
si6n sanguinea por lo menos de 30 mm en la 
sistdhca y 10 mm en la diastdlica, con ali- 
xno smtomdtico) en 70 por aento de los que 
recibieron tratamiento adecuado 

Los factores que resultaron mds satisfac- 
tonos fueron 120 kw , 3 a 5 ma , filtraadn 
por 3 0 mm de A1 y distanaa foco-piel de 
50 cm La irradiacidn se aphca a tres zonas 
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en cada sesidn dos puertas, cada uua de 10 
X 10 cm , en la hipdfisis, y vma de 15 X 15 
cm sobre las adrenales, cada puerta re- 
cibe unos 50 r, medidos al aire La presidn 
sangtdnea es determ inada repetidamente 
despu^s del tratamiento, y s61o se repite la 
irradiaadn si no hay respuesta favorable 
al pnmer tratamiento o si hay recurrencia 
de sintomas o alza de la tensidn Pueden 
admimstrarse en ima sene hasta seis trata- 


mientos a plazos semanales, repiti6ndose la 
sene seghn se necesite Sin embargo, con 
el tiempo el tratamiento deja de ser eficaz 
(al cabo de seis a ocho anos en la casmstica 
de los AA ) 

No se han observado jamds signos de le- 
si6n roentgenoldgica a continuaadn del 
tratamiento, y en dos casos la autopsia no 
revel6 lesi6n de la pitmtana, adrenales o de 
otros tejidos u drganos 





A Rapid Quantitative Scale Method for Estimating the 
Percentage Concentration of Pnodax in the GallbladdeP 

M H POPPEL, M D , F A C R , and CELIA BERCOW, M D 
New York N Y 


E valuation of the concentration of 
Pnodax (brand of lodoalphionlc acid) 
in the gallbladder dunng cholecystography 
has, up to the present tune, been subject to 
vanations incidental to different roentgen 
technics and the personal equation of the 
interpreter, aU other condibons remaining 
equal This paper reports a method which 
automatically ehminates these two vana- 
bles and equalizes the results of Pnodax 
cholecystography irrespective of technical 
factors and personal vanations 

This is accomphshed by use of a stepped 
scale^ previously standardized agamst 
varymg percentage concentrations of Pno 
dax, begmmng with the highest concen- 
tration possible and endmg with the small- 
est concentration visible to the eye m 
other words; the use of a simple, duect- 
readmg five-step scale of known density 
vanations, with which the opacified gall- 
bladder image can be compared duectly 
on the film The thickness of the match- 
mg step obviously mcreases with the m- 
crease of dye concentration 

Radiography is a study of contrasts in 
density Smce, ordmanly, the normal 
gallbladder cannot be differentiated from 
its surroundmg tissues, a method for 
enhancmg its contrast had to be devised 
This was ongmally done by Graham and 
Cole (1) m 1924, with the aid of tetra- 
bromphenolphthalem, which they mjected 
mtravenously This procedure embodied 
an entuely new and ongmal radiological 
prmciple, i e , utihzation of the specific 
functions of a system to engender a differ- 
ence m density Cholecystography is, 
therefore, largely a test of physiological 
capacity 


1 Tbis study was aided in part by a grant from the 
of Pnodax (brand of lodoalphionic acid) Accepted for 
' Acknon lodgment is made to Mr Oscar S Swarth 
in the development of the scale 


Small variations in the opacified gall- 
bladder as to size, shape, position, and 
capaaty are unimportant if the organ is 
well visualized, shows a progressively 
mtense opacification, is capable of altering 
in size, and empties after the admimstra- 
tion of a fat-contaimng meal 

Pnodax is beta(4-hydroxy-3,5-duodo- 
phenyl)-alpha-phenylpropionic aad At 
the present time it is the product of choice 
for cholecystography, since it possesses the 
following advantages Attendant nausea, 
gnping, and diarrhea, when present, are 
usually mild Vomitmg is uncommon 
There is less patient resistance, the 
medium is readily accepted and is simple 
to admimster It is readily absorbed 
from the gastro-intestmal tract, affordmg 
freedom from confusmg opacification of 
the colon due to non-absorbed dye The 
number of repeat or confirmatory examma- 
tions is mmimized The use of other 
drugs, such as paregonc, is ehmmated 
The dye is admmistered orally, in tablet 
form, usually in a set of six tablets, each 
contaimng 0 5 gm of the dye, given five 
minutes apart, with water, the evemng 
before the exammation 

The dye is picked up from the blood by 
the hver and excreted into the bile In an 
effort to approximate the percentage con- 
centration of Pnodax m the bile, we exam- 
ined the latter at suitable mtervals after 
the oral admrmstration of the dye to pa- 
tients whose gallbladders had been re- 
moved and m whom there were dramage 
tubes m the common ducts We found an 
average concentration of about 0 2 per cent 
It is important to emphasize that this 
figure IS only a very doubtful approxima- 

Schenng Corporation Bloomfield, N J , manufacturers 
publication m August 1948 

of the Sobering Corporation, who dibgently collaborated 
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Fjg 1 Photographs of the scale 


tion, Since the circumstances under which 
the tests were made were abnormal, and 
the exact percentage was very difficult to 
obtain 

The bile is conveyed m small amounts by 
the vanous-sized hepatic ducts mto the 
main hepatic duct The regulatory mech- 
anism at the duodenal end of the common 
bile duct, consistmg of the tomaty of the 
duodenal wall and the action of the sphmc- 
ter of Oddi, durmg the fastmg penod, 
controls and diverts the passage of bde 
from the hepatic duct, through the cystic 
duct, mto the gallbladder, where the dye 
IS concentrated by loss of water and other 
substances through absorption and by the 
addition of mucm denved from the gall- 
bladder mucosa This absorptive power 
or concentration ability is one of the very 
important factors m visuahzmg the nor- 
mal gallbladder after the admmistration 
of dye and m determmmg the density or 
the degree of opaafication 

At the beginnmg, the possible range of 
concentration of the dye m gallbladders 
was unknown to us We proceeded with- 
out any data from the hterature By tnal 
and error we actually found that the dye is 
concentrated up to 4 or 5 per cent m the 
gallbladder This was determined by com- 


parmg the density of the opacified gall- 
bladder durmg cholecystography with the 
density of the standardized stepped scale, 
descnbed more fully below The first 
fimshed scale had only four steps (1 to 4 
per cent), and although the few extreme 
densities actually encoimtered most nearly 
matched the 4 per cent step, there was 
occasionally a question as to whether the 
concentration was not somewhat greater 
We considered and finally added the fifth 
step, or 5 per cent, first as a contrastmg 
step to help us to deade on step 4 as 
agamst step 5 and, second, on the possibihty 
that such a concentration might occur nor- 
mally or pathologically (debatable), as m 
papillomatous disease of the gallbladder 
(2) The findmgs, therefore, suggest a 
concentration of 20 to 25 tunes This 
concentration, however, may not actually 
be so large, owmg to the doubtful character 
of the 0 2 per cent concentration of the dye 
in the bile commg from the hver 

The scale, as pictiued (Fig 1), consists 
of five steps made from aluminum, bar 
stock Step one, the thinnest, and there- 
fore the most radiolucent, is 44/1,000 of 
an mch m thickness The second step 
is a multiple of two, and so on, until 
the fifth or thickest step, which is 220/1,000 
of an mch or five times the thickness of 
step one These five steps were deter- 
mmed and standardized experimentally 
by utihzmg human and artifiaal gallblad- 
ders with walls of radiodensity eqmvalent 
to the normal These organs were filled 
to a capaaty of 40 c c and measured 7 5 to 
9 cm m length and 3 cm m then greatest 
breadth They were filled with different 
concentrations of Pnodax and roentgeno- 
grams were obtained simultaneously on 
the same film with varymg scale tluck- 
nesses, until a visual match was secured 
The followmg eqmvalents were obtamed 
(for a 40-c c capaaty gallbladder) 

Step 1, 44/1,000 m thick, to 1% concentration 

Step 2, 88/1,000 in thick, to 2% concentration 

Step 3, 132/1,000 in thick, to 3% concentration 

Step 4, 176/1,000 in thick, to 4% concentration 

Step 5, 220/1,000 in thick, to 5% concentration 

Smce there is a defimte cycle for the 
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beha\’ior of each individual cholecysto- 
graphic medium, the periods for radio- 
graphic examination are predetermmed 
The interval after the oral administration 
of Pnodax is usually sixteen hours 

The roentgen techmc is very simple 
After the patient is positioned and before 
the exposure is made, the scale is placed 
between the patient and the x-ray table 
laterally on the right side between the ihac 
crest and the last nbs, as mdicated m 
Figure 2 The film is exposed and proc- 
essed m the usual way Thus the scale 
IS subjected to the same possible techmcal 
vanations as is the opacified gallbladder 
The procedure is rapid and does not mter- 
fere with the diagnostic value of the film 
If the size of the gallbladder is within the 
usual normal range, the density is matched 
agamst one of the steps and the concen- 
tration read off directly from the step 
numbers A shght vanation m size will 
not significantly alter this readmg If, 
however, the size is abnormal, the concen- 
tration is easily obtained by dividmg the 
matchmg step number by the relative size 
of the visualized gallbladder For exam- 
ple, if the gallbladder matches step 2 in 
density and is twice the normal expected 
size, the concentration, obtamed by divid- 
mg 2 by 2, IS 1 per cent If the gallbladdei 
matches step 2 and is one-half the normal 
expected size, the concentration is obtamed 
by dividing 2 by 1/2, namely 4 per cent 



Fig 2 Roentgenogram illustrating use of scale 
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SUMARlO 

Tecmca Rdpida de Escala Cuantitativa para Calcular la Concentracidn Porcentana de Pnodax 
en la Vesicula Bihar durante la Colecistografia 


Paramedir laconcentraadn de Pnodax en 
la vesfcula bilar durante la coleastografia 
los AA emplean una escala de aluminio, 
que comprende cmco grados de espesor 
cada vez mayor, de 110/1000 a 550/1000 
de 1 cm Los cmco grados representan 
concentraaones de 1 a 5 por aento 

En la prdctica, se coloca la escala entre el 
enfermo y la mesa de rayos X de costado 
sobre el lado derecho entre la cresta iliaca y 
las -hltimas costiUas, expomdndose despues 


la peHcula y trabajindose en la forma ha- 
bitual Si el tamano de la vesfcula bihar 
es normal o casi normal, puede detenm- 
narse el espesor directamente por la escala 
Si el tamano es anormal, se obtiene la con- 
centraadn dividiendo el numero del grado 
correspondiente por el tamano relativo de 
la vesfcula Por ejemplo, si la vesfcula 
alcanza el doble del tamano normal y 
empareja el grado 2 en espesor, la concen- 
tracidn porcentana es 2/2, 6 1 por aento 




The Sensitometry of Roentgenographic Films and Screens^ 
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D urisg the past year, the Tuberculosis 
Control Di\ ision of the United States 
Pubhc Health SeriTce has estabhshed 
UTthmits roentgenological f acihties atRock- 
idlle, hlari land, a sensitometr}' laboratori’^ 
for the testing of roentgenographic films, 
screens, and developmg materials The 
pnman.' purpose of this laboratori’ is the 
procurement of rehable speed data on 
these products for the guidance of the 
Dmsion m choosmg the most satisf actor}- 
roentgenographic materials for its use 
It IS planned, howeier, to pubhsh many 
of the data obtamed from time to tune and 
it IS hoped, therefore, that this new facdit}- 
wdl prove useful, also, to roentgenologists 
m general 

Although quantitative data gii-mg the 
speeds of commercial roentgenographic 
films, intensif}-mg screens, and developers 
will be of rather hmited benefit at first, it 
IS anticipated that the availabihty of such 
information will constantly stimulate the 
roentgen mdustri' to improve the quaht}- 
of its products Also, it is expected that 
the experimental mi'estigations conducted 
bv the laboratorc m the performance of its 
testmg will yield much information which 
will be useful to roentgenologists m the 
improi ement of then techmcal procedures 
Furthermore, when automatic photoelec- 
tric tuners become more widely used the 
film-screen data will greatly facihtate the 
use of these mstruments by makmg it 
possible to complete then adjustment sim- 
ply bi tummg then sensitimt}- controls 
to the speed numbers of the films or film- 
screen combmations which are bemg used 
The mstitution of a program of roent- 
genographic sensitometr}- has reqmred that 
a standard defimtion of film, screen, and 


developer speed be estabhshed and that 
methods of film, screen, and developer speed 
measurements be developed which comply 
with the defimtion In the following para- 
graphs, the standard speed defimtion which 
has been adopted by our laboratori- wiU be 
discussed m detad Thereafter attention 
will be directed to a description of the 
equipment with which roentgenographic 
sensitometr}- is performed m compliance 
with this defimtion 

STANDARD DEFINITION 
OF ROENTGENOGRAPHIC FHAI, 
SCREEN, AND DEAHILOPER SPEED 

Basic Considerations In photographic 
practice, film speed is customarily defined 
as the reciprocal of the exposure requued 
to produce a particular photographic ef- 
fect,^ that IS, 

5-1 (I) 

where 5 is the film speed, £ is the exposure 
required to produce a particular photo- 
graphic effect, and fe is a constant of such 
magmtude that the A'alues of 5 fall 
witlun a com-enient range of numbers 
There can be httle question that this 
defimtion is basically sound, smce it 
assigns speed numbers to films m mi-erse 
proportion to the quantity of radiation re- 
qmred to affect them, that is, films which 
are darkened by a small amount of hght 
will have higher speed ratmgs than those 
which require large amounts of radiant 
energ}- Unfortunately, the particular 
photographic effect referred to in this 
defimtion has nei er been standardized by 
the photographic mdustr}^ and, accordmgly, 
a film may have a number of speed 
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ratings depending on the number of labora- 
tories that have tested and published quan- 
titative data upon it In this country, 
the ratings determined by the laboratories 
of the Weston and General Electric Com- 
pames are among the most widely used 
At the present time, the particular 
photographic effect referred to m the speed 
defimtion is usually specified m either 
of two general ways In one, a definite 
photographic density is indicated , for 
example, m the German DIN system 
( 2 , 3 ), the speed of a film is evaluated from 
the exposure required to produce a density 
of 0 1 above fog Smce photographic 
densities can be measured preasely, speed 
ratings derived from such a specification 
should be generally reliable The density 
of a film IS markedly affected, however, 
by the developmg conditions employed in 
processmg the film unless a developmg time 
considerably m excess of normal is- used 
Accordingly, developmg conditions must 
be meticulously controlled when this speci- 
fication is employed 

The other specification of photographic 
effect is more complex and requires deter- 
mination of the mertia exposure of the 
film under test This exposure is denved 
by giving the film a senes of graded ex- 
posures and plotting the resultmg photo- 
graphic densities agamst the loganthm of 
the exposure A curve sumlar to that 
shown in Figure 1 will be produced The 
hnear portion of the curve is then extended 
downward until it crosses the log exposure 
axis The pomt of crossmg is the inertia 
exposure and is the value used in equation 
(1) to detenmne the film ’s speed This 
specification has the advantage that in 
some films the mertia exposure is relatix ely 
unaffected by developmg conditions and 
it is not necessary, therefore, to control 
development as preasely as when the 
density specification is used However, 
the mertia exposures of many of -the more 
highly sensibve films of recent 3 ’^ears ex- 
hibit considerable instability with changes 
m development and the advantage of the 
specification is therefore questionable 
The speed of a roentgenographic film. 



Log Exposure 

Fig 1 Relationslup between the loganthm of the 
exposure received by a typical photographic film and the 
resultant density of the film 

hke that of a photographic material, may 
be defined as the reaprocal of the exposure 
required to produce a particular roent- 
genographic effect Such a defimtion im- 
mediately raises the question as to how the 
term, particular roentgenographic effect, 
should be speafied For a number of 
reasons, we favor a density speafication 
First, the density of a roentgenographic 
fiihn IS one of the most important factors 
controlling its mterpretability (4) Such 
a specification, therefore, should yield 
roentgenographic speed numbers of practi- 
cal significance to -the roentgenologist 
Furthermore, roentgenographic films cus- 
tomarily are developed to a pomt where 
the density is influenced only moderately 
by developmg conditions, and it is antia- 
pated that with wider use of automatic 
timmg methods, long development times, 
m which density is essentially unaffected 
by developmg conditions, will be generally 
employed Finally, the hnear portions of 
the density-log exposure curves of roent- 
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genographic film s are extremely short, 
thereby makmg the evaluation of their m- 
ertia exposures very difficult It therefore 
seems that a density specification has much 
to recommend it There remams only to de- 
ade what density shall be stipulated 

It has been previously suggested by one 
of us (4) that this density be of the order 
of 1 0 Such a density is nudway m the 
useful range of film blackenmg and accord- 
mgl}'' represents the average density of the 
significant portions of a correctly exposed 
roentgenogram It therefore seems reason- 
able to propose that the speed of a roentgeno- 
graphic film be defitied as the reciprocal of 
the exposure required to produce a film den- 
sity of 1 0 above fog density and the density 
of the film base 

The foregomg definition of roentgeno- 
graphic film speed apphes equally well 
whether a film is exposed ivith or without 
mtensifymg screens The speed ratmgs of 
films exposed with screens will, of course, 
be considerably greater than those exposed 
to roentgen rays directly Furthermore, 
the speed ratmgs of films exposed with 
screens ivill depend on the brand of screen 
employed In Anew of the latter fact, 
roentgenographic films may have a number 
of speed ratmgs dependmg on the number 
of brands of intensifying screen that are 
ai^ailable To avoid confusion when 
speakmg of the speed numbers of films 
exposed with screens, it is recommended 
that one refer to such numbers as represent- 
ing the speeds of film-screen combmations 
rather than of films alone 

It has been suggested by a number of 
workers that separate sets of speed num- 
bers be assigned to roentgenographic films 
and mtensif jnng screens , the speed ratmg 
of an} giA’^en film-screen combination could 
then be obtamed merely by multiplymg 
the speed of the film by the speed of the 
screen It has been pomted out that by 
such a s}stem, a film, when exposed iTith 
mtensif}'mg screens, would have only one 
speed ratmg and that, therefore, no oppor- 
tunity to rmsmterpret speed data would 
occur Honeier, such a system has a 
number of serious disadvantages First, 


a complete hstmg of the speed character- 
istics of available films and screens would 
require three sets of data — one set of speed 
ratmgs for films exposed with roentgen 
rays directly, one set of ratmgs for films 
exposed with mtensifymg screens, and 
finally one set of ratmgs for the screens 
themselves The duphaty of rafangs for 
films exposed with and without mtensifymg 
screens would almost certainly lead to con- 
fusion Of course, this difficulty could 
be avoided if the same set of film speed 
ratmgs could be used regardless of whether 
the films were exposed with or without 
mtensifymg screens, but such a situation 
requues that the mtensification factors 
of the screens be constant and completely 
mdependent of such conditions as the type 
of film and the quahty of the exposing 
radiation Since this is not so (5), two 
sets of film speed ratmgs are imperative 
A second disadvantage is the confusion 
which would occur if one or more new types 
of mtensifymg screen were developed At 
the present tune, calcium tungstate screens 
are used exclusiA>’ely by the profession 
However, if screens havmg spectral char- 
actenstics somewhat different than those 
of calcium tungstate were developed (e g , 
zmc sulfide), then an additional set of 
ratmgs would be needed for the computa- 
tion of the speeds of the new film-screen 
combmations 

From the foregomg, it is endent that 
separate sets of speed numbers for roent- 
genographic films and mtensifymg screens 
should be avoided Instead, when a film 
is exposed with mtensifymg screens, the 
film -screen combination shoidd be regarded 
as a umt with a single speed number 
assigned to it 

Specification of Unit of Exposure The 
basic definition of roentgenographic film 
speed, presented m the preceding section, 
has httle practical usefulness until the umt 
m which the roentgenographic exposures 
shall be measured is specified One umt 
that wdl immediately suggest itself is the 
roentgen However, such a fundamental 
umt as the erg/sq cm might also be con- 
sidered In addition, an arbitrary unit, 
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based on the use of such measunng devices 
as the photoelectnc intensitometer, might 
prove useful 

As far as the erg/sq cm is concerned, 
this umt IS of such small magnitude that 
it would be rather impractical m general 
use Also, a imit based on mtensitometnc 
data would have httle usefulness, smce 
measurements made with photoelectnc 
mtensitometers are extremely difficult to 
standardize Accordingly, the roentgen 


bmations and films exposed without screens 
would be in the neighborhood of 1,000 and 
10, respectively Such numbers seem in- 
conveniently large and are likely to give a 
false impression of accuracy Therefore 
it has been deaded to adopt the deciroent- 
gen (0 1 r) as the umt of exposure in this 
laboratory’s speed defimtion Such a umt 
wiU yield speed numbers in the neighbor- 
hood of 100 for film-screen combmations 
and 1 for films exposed without screens 



Fig 2 — Speed of a typical roentgenographic film exposed to roentgen 
radiation direcUy (A) and of a typical film screen combination (B) plotted 
as a function of the quality of the exposing radiation 


remams as the most smtable choice Ac- 
tually, it has much to recommend it Its 
defimtion is well standardized and roent- 
genometnc eqmpment through the years 
has been developed to a high degree of 
perfection 

The exposure required to produce a 
density of 1 0 m present-day roentgeno- 
graphic films IS of the order of 0 001 r when 
exposures are made with mtensifymg 
screens and 0 1 r when exposures are made 
with roentgen rays directly Therefore, 
if the speed of a roentgenographic film were 
defined simply as the reciprocal of the 
exposure, measured m roentgens, required 
to produce a film density of 1 0, the speed 
numbers of present-day film-screen com- 


Specxficatton of Roentgen Qualiiy of Ex- 
posing Radiuhon The use of the dea- 
roentgen as the umt m which exposures 
shall be measured immediately requires 
that the quahty of the exposmg radiation 
be specified, for the speed of a roentgeno- 
graphic film or film-screen combmation, 
deterrmned by roentgenometnc testmg, is 
markedly influenced by roentgen quahty 
This IS weU shown m Figure 2 where the 
speeds of a t 3 q}ical roentgenographic film, 
exposed to roentgen radiation directly, 
A, and of a typical film-screen combma- 
tion, B, are plotted as a funcbon of the 
quality of the exposmg radiation (half- 
value layer of aluminum) These data 
were derived from sensitometnc measure- 
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Fig 3 Quality of radiation expressed in terms of the half-value layer of aluminum, transmitted by vanous thick- 
nesses of masonite pre^wood f density = 1 07), for roentgen tube potentials ranging from 30 to 90 kv p for portal 
areas of 200 and 900 sq cm and for conditions under which a gnd of 8 1 ratio is and is not employed below the 
phantom 


ments m which the exposures were recorded 
in deoToentgens 

In an effort to determine what quahty ot 
radiation should be specified m the speed 
definition, the authors measured the half- 
value layer m alummum of radiation trans- 
mitted by phantoms of masonite presd- 
wood (density = 1 07) rangmg m thickness 
from 0 cm to 30 cm The incident roent- 
gen radiation was produced by a four- 
valve, single-phase roentgen generator op- 
erating at 30, 50, 70, and 90 kv (peak) 
The filtration m the roentgen beam in- 
cluded only the wall of the roentgen tube, 
which had an aluminum equivalence of 
0 7 mm The portal areas of the inadent 
radiation were 200 and 900 sq cm Meas- 
urements were made with and without 
a gnd, havmg a depth-space ratio of 8 1 
and an element distnbution of 50 hnes 
per inch Thus, the measurements were 
made through a range of conditions ap- 
proaching those encountered m medical 
roentgenography 

The data denved from this mvestigation 
are plotted graphically in Figure 3 It 


will be observed that for conditions ap- 
proaching those under which roentgenog- 
raphy IS performed without mtensifying 
screens (phantoms less than 10 cm in 
thickness, kilo voltages less than 70 kv p , 
and small portal areas), the half-value 
layer of the radiation ranged from 1 0 
mm to slightly over 3 0 mm of Al, the 
average was approximately 2 0 mm of Al 
For conditions approaching those under 
which roentgenography is performed with 
intensifymg screens (phantoms more than 
10 cm in thickness and kdovoltages over 
50 kv p ) , the half -value layer of the radia- 
tion ranged from 2 0 mm to almost 6 0 
mm of Al , the average was approximately 
4 0 mm of Al Thus, it appears that when 
films are exposed without screens, a half- 
value layer of 2 0 mm of Al should be 
specified as the quahty of the exposing 
radiation, when films are exposed with 
screens, the specification should be a half- 
value layer of 4 0 mm of Al However, it 
will be noted from Figure 2 that the speed 
rating of the film exposed to roentgen radia- 
tion directly is essentially the same at a 
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radiation vanes from pomt to point 
throughout the film, depending on the struc- 
ture under exammation, whereas the ex- 
posure time remams the same at aU pomts 
on the film Accordmgly, it seems reason- 
able that, m the detemunation of the 
speed number of a fiilm or fihn-screen com- 
bmation, e-^posure be varied by changing 
the mtensity of the exposmg radiation 
and that the exposure time remam fixed 


IFig 4 Effect of exposure tune on the speed of a roent- 
genographic film-screen combination 

half-value layer of 4 0 mm of A1 as it is 
at 2 0 mm of A1 This is generally 
■charactenstic of all films exposed without 
screens (5) Accordmgly, m order to 
simplify the specification of radiation 
quahty m the speed defimtion, a half-value 
layer of 4 0 mm Al has been adopted as 
the quahty of the exposmg radiation for 
both fihn-screen combmations and for 
films exposed with roentgen rays duectly 
Speaficatton of Radmkon Intenstty and 
Exposure Time In practice, the speed of a 
Toentgenographic film may be determmed 
by givmg the film a senes of graded expo- 
sures of known roentgenage, measurmg the 
resulting film densities and plottmg a den- 
sity vs exposure curve From this curve 
the exposure required to produce a film 
■density of 1 0 can be readily evaluated and 
the speed of the film thereby determined 
from the speed defimtion 

Now the exposure received by a film is 
equal to the product of the mtensity of the 
exposmg radiation and the exposure tune 
Therefore, when the film is given its senes 
•of graded exposures, exposure can be 
vaned by changmg either the intensity of 
the radiation or the exposure time How- 
ever, the speed number of a roentgeno- 
graphic film-screen combmation when de- 
termmed under one condition iviU not be 
identical to that determmed under the 
other, due to the phenomenon of reciproc- 
ity law failure (6) Therefore, the method 
b)"^ which the exposure is controlled must 
be speafied m the speed definition 

Under normal roentgenographic con- 
ditions, the intensity of the exposmg 
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Fig 6 Effect of ambient temperature on the speed 
ot a typical roentgenographic film-screen combination 
Curve A exposure time of 0 1 second Curve B ex- 
posure time of 1 0 second Curve C exposure time of 
10 seconds 


Because of reciproaty law failure, roent- 
genographic fihn-screen speeds are gov- 
erned by the length of the exposure tune 
This IS graphically illustrated m Figiue 4, 
in which the speed of a typical film-screen 
combmation is plotted as a function of 
exposure tune Exposure tune, therefore, 
should not only be fixed at a given level 
during the measurement of the speed of a 
particular film but it should be fixed at a 
specific value for all film speed measure- 
ments 

At the present tune, the exposure times 
used m normal roentgenographic practice 
usually approximate 1 0 second It there- 
fore appears that the speeds of film-screen 
combmations should be measured under 
conditions where the exposure time is 1 0 
second In the future, if high-powered 
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Paddle Velocity — in per tec 

Fig 8 Effect of agitation during development on the 
“ipoed of a typical film-screen combination 

the film surface at a velocity sufficient to 
remove the end-products of development 
from the vicinity of the test film This 
velocity IS determined by measunng the 
speed of several samples of a test photo- 
sensitive material under conditions in 
which paddle speed is vaned through a 
wide range The velocity of motion at 
which the maximum speed of the matenal 
IS obtained is taken as the optimum paddle 
velocity, It usually is m the neighborhood 
of 3 5 inches per second 

The foregoing system of agitation is also 
apphcable to roentgenographic sensitom- 
etry In Figure 8, the speed of a typical 
film-screen-developer combmation is shown 
as a function of paddle speed It will be 
seen that, when no agitation is present, the 
speed of the film is relatively low As 
paddle speed mcreases, however, the speed 
of the combination mcreases, reaches a 
maximum level which prevails over a 
relatively wide range, and then slowly 
dimimshes at high paddle velocities The 
drop in speed at high velocities apparently 
IS caused by the formation of eddy currents 
m the developer which prevent the removal 
of used developer from the film surface 
From Figure S it seems adequate to reqmre 
that roentgenographic sensitometry be 
performed under conditions in which the 
developer is mechanically agitated by 
paddles momng at an average rate of 2 to 4 
inches per second 

Spccificaiwn of Drying Conditions Some 
evidence (8) has been presented in the 


literature which indicates that the density 
of a photosensitive matenal is affected 
by the rate at which the matenal dnes 
after processing In an effort to determine 
the effect of drying conditions on the speeds 
of roentgenographic matenals, speed meas- 
urements were made on several typical 
fihn-screeu-developer combinations with 
the films (a) dned in a cabinet without 
ventilation and without heating of the 
air, (b) dned in the open air, (c) dned in a 
cabinet with forced ventilation and with- 
out heating, and [d) dned in a cabinet with 
forced ventilation and with heating of the 
air These vanous conditions yielded 
widely different drying rates in the films 

The results of these tests indicate that, 
under the conditions studied, no significant 
vanation occurred in the speeds of the 
several materials It has therefore been 
decided, for the time being at least, that 
no speafication will be adopted in the speed 
definition for the drying conditions of 
films followmg processing 

Recapitul-atinn From the evidence pre- 
sented in the foregoing sections the speed 
of a roentgenographic film-developer or 
film-screen-developer combination has been 
defined for sensitometnc testmg in this- 
laboratory as the reciprocal of the expo- 
sure, measured in deciroentgens, required 
to produce a film density of 1 0 above base 
and fog under the following exposing and 
processing conditions 

1 The exposure time of tlie film or 
film-screen combmation shall be 1 0 second 

2 The exposing radiation shall have a 
quality such that its half -value layer is 
4 0 mm of A1 

3 The ambient temperature of the film 
and screen during exposure shall be 25° C 

4 The temperature of the developer 
dunng processing of the film shall be 20° C 

5 The time of film development shall 
be that recommended by the manufacturer 
of the developer 

6 Continuous agitation cf developer, 
equivalent to that created by paddles mov- 
ing at an average speed of 2 to 4 mches per 
second, shall be provided dunng processing 
of the film 
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Fig 9 Apparatus for giving graded exposures of measured roentgenage to test films and film screen combmations 


This definition is likely to yield speed 
data that are consistently reproducible 
under conditions that approach as closely 
as possible those occurring in normal roent- 
genographic practice In a few mstances, 
the specifications of the definition deviate 
somewhat from conventional procedure 
However, these deviations exist only m so 
far as it is necessary to guarantee repro- 
duabihty of results Doubtless the speci- 
fications will require alteration from tune 
to time as changes m roentgenographic 
procedure occur These alterations will 
be made as promptly as warranted 

METHODS OF MEASURING THE SPEEDS OF 
FILM-DEVELOPER AND FILM-SCREEN- 

de\'f;loper combinations 

The roentgen sensitometnc laboratory 
that has been estabhshed at Rockville 


compnses a pair of specially designed ex- 
posing and processing rooms by which 
roentgenographic speed measurements may 
be made in compliance with the speed 
defimtion discussed m the preceding sec- 
tions The exposing room is maintamed at 
a constant temperature of 25° C The 
nucleus of the exposing eqmpment included 
m the room is a horizontal optical bench 
(Fig 9) by which graded roentgen expo- 
sures may be given to films or fihn-screen 
combinations under test The bench con- 
sists of a pau of sturdily anchored tubular 
rails on which are mounted a fihn carnage, 
readily movable from one end of the bench 
to the other, and a roentgen tube, fixed 
in position at one end of the device By 
varymg the distance between the roentgen 
tube and the film carnage, the mtensity 
of the radiation exposing the films or film- 
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Fig 10 Connection of capiacitance to four-valve 
generator for constant potential output A X-ray 
tube B Valre tube network C Capaators D 
High tension sintches 

screen combinations may be altered at will 
The film carnage mcludes an 8 X 10- 
mch cassette holder and is covered by a 
lead protective shield m which a slot, 8 
mches long and 1/2 mch wide, has been cut 
Also mcluded m the carnage is a mecha- 
msm by which the cassette holder may be 
moved laterally behind the slot m order 
that different portions of the test film may 
be uncovered dunng successive exposures 
The roentgen tube, a Machlett Aeromax 
15, IS powered by a constant potential gen- 
erator consistmg of a conA^entional four- 
A'alve smgle-phase generator with the 
addition of two 0 015 mfd condensers con- 


nected m senes across its output termmals 
A generator of the constant potential type 
was chosen for this mstaUation m order to 
mamtam the quahty of the exposmg radia- 
tion as constant as possible The genera- 
tor includes a s}mchronous tuner adjusted 
to produce exposures 1 0 second m dura- 
tion Also mcluded m the generator or- 
cmt are two high-tension switches (Fig 10) 
arranged to connect the condensers m the 
circiut when the exposure is imtiated and 
to disconnect them when the exposure is 
termmated These switches prevent a 
chargmg surge at the start of each exposure 
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Fig 11 Relationship of roentgen tube and ioniza- 
tion chamber A Roentgen tube target B 4-mm 
aluminum filter C Colhmatmg ports D Ioniza- 
tion chamber F Shield can enclosmg ionization 
chamber and electrometer tube F Collimated roent- 
gen beam 

and a prolonged discharge through the 
roentgen tube at the end of each exposure 
The roentgen tube is operated at a poten- 
tial of SO kt'’ , a filter of 4 0 mm of alumi- 
num IS located m the roentgen beam The 
quahty of the resultmg radiation is such 
that its half- value layer is 4 0 mm of 
alummum, the quahty required by the 
speed definition 
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The number of deciroentgens received by 
the film during each exposure is measured 
by means of an ionization chamber placed 
in the roentgen beam in such a way that all 
radiation striking the film passes through 
the chamber (Fig 11) An. integrating 
electrometer circuit in conjunction with 
this chamber (Fig 12) serves to measure 
each exposure as it is made 
The lomzation chamber is of the parallel- 
plate, open-air type and is made of rolled 
berylhum 0 2 mm thick to reduce absorp- 
tion to a mimmum The chamber, colli- 
mating diaphragms, andportions of the elec- 
trometer arcuit are mounted as a umt 


and a developer temperature of 20° 

0 02° C 

Agitation dunng development is accom- 
plished by means of two stainless steel 
paddle assembhes inserted in the developer 
tank and arranged to move honzontally 
across the film, 1/4 mch from the film 
surface in a simple harmomc reciprocatmg 
motion The paddles are dnven by an 
electric motor through suitable speed- 
reducing gears to give a paddle speed of 
50 oscillations per mmute (an average 
velocity of 3 75 inches per second) The 
distance between blades and the length 
of the travel are so adjusted that there is 



adjacent to the roentgen tube The cham- 
ber, however, is located suffiaently far from 
the alurmnum filter to prevent a significant 
quantity of scattered radiation, arising m 
the filter, from reaching the chamber The 
system has been cahbrated agamst the 
standard chamber of the National Bureau 
of Standards 

The darkroom of the laboratory mcludes 
a stainless steel processmg umt consistmg 
of water-jacketed developer and fixmg 
tanks and conventional washmg baths 
The water m the jackets is contmuously 
circulated and solenoid valves, controlled 
by a mercury thermostat, permit hot and 
cold water to enter the circuit alternately 
m order to mamtain a constant developer 
temperature The system provides a 
water-jacket temperature of 20° 0 1° C 


approximately 50 per cent overtravel 
Thorough agitation is thus assured without 
danger of a static area developmg between 
paddles Furthermore, each paddle is 
mchned to the film surface at an angle of 
about 80° This serves to produce a 
nnxmg motion of the developer as well as 
to move it past the film surface A 
schematic diagram of the paddle assembly 
is shown m Figure 13 
Speed measurements are made with the 
foregomg eqmpment by placmg the roent- 
genographic film or film-screen combma- 
tion under test m the film carnage of the 
optical bench and givmg it a senes of 
graded exposures The amount of each 
exposure given to the film is measured 
m decnoentgens by the ionization chamber 
system through the apphcation of the 
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Fig 13 Schematic diagram showing top view of developer agitation mechanism A Roentgenographic film 

B Paddles C Reciprocating drive mechanism 


inverse-square law relating roentgen inten- 
sity and tube-film distance Corrections 
for air absorption of the roentgen beam are 
necessary for tube-film distances greater 
than 50 cm 

After exposure, the film is processed for 
a length of time recommended by the 
manufacturer of the developer and, when 
dry, IS measured densitometncally Cor- 
rections are then apphed for fog density 
accordmg to the Wilsey (9) formula, and 
the resultmg densitometnc data are plotted 
graphically as a function of the quantity 
of exposing radiation Thereupon, a curve 
IS drawn through the several pomts and 
the exposure in deciroentgens necessary 
to produce a film density of 1 0 is deter- 
mmed The reciprocal of this exposure 
value IS the speed of the film-developer or 
film-screen-developer combmation 

At the present time, speed data on 
commeraally available films, screens, and 
developers are being collected as rapidly 
as possible As this matenal comes to 
hand it will be pubhshed m Public Health 
Reports From tune to tune it is hoped 
that summary reports will also be pub- 
hshed m the roentgenological journals 

SUjrjtARV 

A roentgen sensitometnc laboratory has 
been established by the U S Pubhc 
Health Servnee to measure the speed char- 
actenstics of the commercially available 
films, screens, and dexelopmg matenals 
used in medical roentgenography The 
data are collected by determuung under 


ngidly controlled conditions the exposures 
or quantities of roentgen radiation, meas- 
ured m decuoentgens, necessary to pro- 
duce fihn densities of 1 0 m the film-devel- 
oper or fihn-screen-developer combinations 
under test The speeds of vanous com- 
bmations are then calculated from the recip- 
rocals of the exposure data 

As the laboratory proceeds with its 
program, information on the speed char- 
acteristics of many roentgenographic films, 
screens, and developers will be pubhshed 
regularly It is hoped that such mforma- 
tion will not only be of techmeal value to 
roentgenologists but will also constitute 
a constant stimulus to the roentgen mdus- 
try to improve its products 

Johns Hopkins Hospital 
Baltimore 5, Md 
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SUMARIO 

La Sensibilimetria de la PeHculas y las Pantallas Roentgenogr^cas 


El Servicio de Sanidad Pdblica de los 
E U A ha establecido un laboratono 
roentgenosensibilim€txico para medir las 
caracteristicas de velocidad de las pellculas, 
pantallas y sustancias reveladoras em- 
pleadas en la roentgenografia m^dica y 
puestas a la venta Los datos se compilan 
determinando, en condiciones rlgidamente 
comprobadas, las exposiciones o cantidades 
de uradiacidn roentgen, medidas en de- 
cirroentgens (0 1 r), que se necesitan para 
producu" densidades de pelicula de 1 0 en el 
revelador de peliculas o en las combuia- 
ciones de reveladores de peliculas-pantallas 
en vias de comprobacidn Las condiciones 
eshpuladas son tiempo de exposiadn, 1 0 
segundo , calidad de la irradiacidn de 
exposiadn tal que su capa de hemirreduc- 
ci6n sea 4 0 mm de aluminio , temperatura 


durante la exposicidn, 25 ° C , temperatura 
del revelador, 20 ° C , tiempo de revelado, 
el recomendacio por el fabncante del 
revelador, agitaadn contmua del revelador 
equivalente a la creada por paletas que se 
movieran a una veloadad media de 5 a 10 
cm por segundo Las velocidades de 
vanas combmaciones se calculan por las 
reciprocas de los datos de exposicidn 

A medida que el laboratono prosiga con 
sus planes, pubhcard con regulandad datos 
relatives a las caracteristicas de velocidad 
de muchos reveladores, peliculas y pantallas 
roentgenogrdficas esperando que esta in- 
formacidn no s61o sea de valor t6cnico para 
los radidlogos smo que consbtuya un cons- 
tante aliciente a la mdustna roentgeno- 
Idgica para mejorar sus productos 





Relationships Between Chemical and 

Biological Effects of lonizmg Radiations’ 


RAYMOND E ZIRKLE, PhJ) 

Institute of Radiobiology and Bioptysics, University of Clucago, Clucago, DL 


I X RADIOBIOLOGY we are interested m 
chemical effects of lonmng radiations 
onl} m so far as the} may be mvolved m 
biological effects - As background for 
discussion of this relationship, let us briefly 
renew the general state of our knowledge 
(or Ignorance) of mechanisms of radio- 
biological actions 

1 The first event m such an action is, 
of course, the absorption of radiant energ}’^ 
by molecules m the biological object or its 
medium The molecules which thus ac- 
quue energA* m excess of normal are said 
to be actix'ated Some absorb so much 
energy that electrons are ejected, these 
molecules are said to be ionized Others 
absorb less energ}', electrons are merely 
shifted to other orbits, such molecules are 
said to be exated The foregomg physical 
processes are at present fairly well under- 
stood, and many aspects of them can be 
descnbed quantitatively 

2 After the absorption of energy, our 
knowledge of the radiobiological action is 
practically zero imtil the biological effect 
occurs This effect — dependmg upon the 
biological object irradiated, the conditions 
of irradiation, the techmc of obsenation, 
and a multitude of other factors — may be 
the mutation of a gene, the breakmg of a 
chromosome, an mcrease m permeabihty 
of a membrane, an inhibition of cell dixu- 
sion, a leukopema, induction of a neoplasm, 
death of an animal, or any one of many 
other radiobiological phenomena In all 
these diverse cases, however, there is no 
apparent resemblance between the bio- 
logical effect and the mitial physical phe- 


nomena assoaated with the absorption of 
energy 

3 From the foregomg considerations, 
it IS evident that, durmg the so-called 
“latent penod” which mtervenes between 
the energ}’- absorption and the observation 
of biological effect, a cham of important 
connectmg events must occur So far as 
I am aware, the specific nature of these 
events is m all cases unknown, as is also 
the number of successive events m the 
cham However, in general it appears 
highly probable — and most physiasts and 
radiobiologists have long considered it 
almost axiomatic — that at least the early 
events m the cham are chemical 

Indeed, it is exceedmgly difiScult to 
imagine a mechamsm of radiobiological 
action which does not mvolve chermcal 
changes The biological end-effects are 
changes m either physiology or morphol- 
ogy, these terms bemg used m the broad 
sense The physiological changes clearly 
are changes m cell chemistry or are the 
results thereof hloreover, when we re- 
call that biological structures are built by 
chermcal means, we can hardly imagme a 
morphological change which does not m- 
volve chermcal change Let us also con- 
sider the early part of the mechamsm of 
radiobiological action The high-energy 
radiations can ionize any type of molecule, 
and we may be confident that many kinds 
of molecules m the cell are thus highly 
acbvated under irradiation Once a pan 
of ions IS formed, they may do one of two 
thmgs They may recombme, m which 
case no change is produced m the cell 


• Presented at the Thirtv-fourth Annual Meetmg of the Radiological Society of North Amenca, San Franci^o, 
Calif Dec T~10 194S 

It might be helpful to comment on the terms biological" and ' chemical” as used here Biological struc- 
tures of course consist of chemical substances, and biological actimties are made up of chemical and physical 
processes When we know something of the molecules invoKed in the structures and processes we usually speak 
of chemical composition and chemical reactions UTien we are ignorant of the molecules involved we fall back 
on the term biological 
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Or they may form new combmations, 
either with other radiation-produced ions 
or, more hkely, with the much more nu- 
merous non-activated molecules m the cell 
This production of new combmations is, 
by definition, chermcal reaction In other 
words, it would appear, from this type of 
reasonmg, that chermcal reaction is the 
only way m which the mitial physical act 
of ionization may start any land of change 
m the biological object ® This conclusion 
IS substantiated by numerous expenmental 
observations that vanous cellular con- 
stituents, rangmg in complexity from 
molecular oxygen to the most comphcated 
proteins, undergo chemical change when ir- 
radiated tn mtro m aqueous solution 

Henceforth I shall assume that chemical 
effects do intervene between energy ab- 
sorption and observation of the biological 
effect There remam to be discussed 
(a) the nature of these chermcal reactions 
and (6) the manner in which they lead to 
the biological effect 

How many kmds of chermcal reaction 
are directly imtiated by irradiation of a 
hving ceU? At first thought, the upper 
hrmt on the number of possible ones would 
appear to be enormous, because (a) the 
known kmds of molecules m a cell number 
at least in the hundreds, and the total is 
probably much greater, (b) the lomzmg 
radiations are capable of activatmg any 
of these many molecular speaes, and (c) 
there is the possibihty that any type of 
activated molecule may react with any 
type, activated or non-activated, in the 
cell 

Actually, the foregoing considerations 
lead to an exaggerated estimate of the 
number of kmds of reactions produced 
In the first place, many kmds of molecules 
iviU not be affected For instance, 1,000 
roentgens of x-radiation ionize only about 
one molecule m ten million m a typical 
cell Accordingly, those molecular speaes 

’ Similar reasoning can be applied to the excited 
(but not ionized) molecules These may lose their 
nctiviition energy by some process whieh restores the 
molecule to normal — e g , emission of low-energy radi- 
ation — or they may react inth other molecules t c un- 
dergo chemicdl change 


which occur only m small numbers per 
cell^ stand a high probabihty of not bemg 
lomzed and of not bemg close enough to 
an ionized molecule to react with it before 
it reacts with somethmg else In the 
second place, some of the possible new 
combmations of ionized molecules with 
other molecules are energetically impossible 
or highly improbable 

However, despite these factors tendmg 
to reduce the actual number of kmds of 
reacbon, the figure stiU is probably qmte 
high This, occurrmg at the outset of 
the radiobiological acbon, makes the un- 
ravehng of the mechamsm appear at first 
glance pracbcaUy hopeless The situabon 
does not seem so bad, however, when one 
reflects that, after all, not aU the types of 
reacbon which occur are necessarily m- 
volved m any given biological effect 
That this must mdeed be true is supported 
by the foUowmg observabons 
First, for several diverse biological ef- 
fects (11, 19, 20, 23) it has been demon- 
strated that irradiation of the cell nucleus 
is far more effecbve than irradiabon of 
cytoplasm Accordmgly, m such cases, 
we can locate the pertment reacbons, or at 
least the early ones, m a defimte morpho- 
logical fracbon of the cell Second, when 
different radiobiological effects are studied 
m the same speaes of cell, it is sometimes 
found that the quanbtabve relationships 
between dose and the vanous effects ran 
be altered m different ways by the same 
agent For mstance. Gray and his co- 
workers (9, 10) studied the effecbveness of 
vanous radiations m lethal action and m 
mhibibon of rmtosis m the root of the 
broad bean They found that for both 
effects the eflBaenaes of the radiabons 
vaned with then speafic ionization,® but 
that the quanbtabve relabons between 
eflfiaency and speafic lomzabon were dras- 
bcally different m the two cases Another 
instance Crabtree (3) used vanations in 
temperature to alter the parbal inhibition 


Luai man> molecular species 

pL-^eir"^ importance (genes) occur only one or two 

‘ This IS discussed later in more detail 
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by radiation of various metabolic processes 
m sunnvmg tissues All of the radio- 
biological effects varied quantitatively with 
temperature, but m widely different ways 

Experimental results hke those jUst 
described are completely unexplamable on 
the assumption that all types of radiation- 
induced chemical reactions m the ceU 
contribute significantly to each biological 
effect On the other hand, they are com- 
pletely consistent mth the mew that each 
biological effect is due to a hmited number 
of speafic tjqies of reactions Reaction 
types which play a role m a given biological 
effect are termed relevant to that effect 
AH others are -irrelevant to it, although cer- 
tam ones may be relevant to other effects 
in the same biological object 

WTien do the relevant reactions occur? 
The first ones must occur very soon after 
the ions are formed, because the average 
life of an ion is a miUionth of a second or 
less If reaction does not occur withm 
that time, the ions recombme and no 
net change occurs The later relevant 
reactions obmously take place durmg the 
remamder of the “latent period,” which, 
dependmg upon the nature of the biological 
effect and the techmc of obserY^ation, may 
last anjuvhere between a few mmutes and 
a few decades 

It IS of further mterest to consider the lo- 
cation of the relevant reactions It is plam 
that the ver^’- first ones must occur close 
to the locations of the ions immediately 
after their formation, because the short 
hfe of the ions permits them httle time to 
diffuse or otherwise be moved away 
From the lomzation process we obtam a 
ver)^ light negative ion (the ejected elec- 
tron) and a heaY^ positive ion (the residual 
molecule) Usually the energy absorbed 
is somewhat greater than that required to 
eject the electron, and the excess appears 
as kmetic energy of the two ions, their 
movement bemg m opposite directions 
Because of its relatively great mass, the 
positive ion gets a very small fraction of 
this energy' and stays practically at the 
pomt where lomzation takes place (except 
for the influence of diffusion and convec- 


tion, which must be small durmg the hfe of 
the ion) The negative ion (electron) 
accordmgly gets practically aU of the 
kmetic energ}’" and, being hght, it starts 
off with faur veloaty and may go some httle 
distance (on a molecular scale) before it is 
brought to thermal equilibrium by colh- 
sions with neighbormg molecules Thus 
the positive and negative ions are sepa- 
rated immediately after formation Lea 
calculates that this separation is of the 
order of 15 rmlhmicrons m the case of an 
alpha-particle track m water (16) 

The foregomg spatial considerations are 
concerned with events on a molecular scale 
Let us now consider the sites of reaction 
on a larger scale If the first reactions 
occur near the pomts where ions are formed, 
then the sites of the mdividual early 
reactions must have substantially the 
same distribution as the lomzations 
About this we have considerable mforma- 
tion Wilson cloud-chamber photographs, 
which record the location of ions m gases, 
show that the ion pairs are not produced 
smgly at random m an irradiated volume 
but are distributed along the tracks of the 
speedy lonizmg particles (electrons or 
atomic nuclei) which either constitute the 
primary radiation (e g , alpha or beta rays) 
or are secondary to other types {e g , x-, 
gamma, or fast-neutron rays) Moreover, 
these photographs reveal considerable m- 
formation about the distribution of the ion 
pairs along the tracks They are not 
always smgle but are frequently m clusters 
consisting of two or more pairs, the average 
number bemg three (13) The clusters, 
moreover, are not umformly spaced along 
the tracks but are closer together the less 
the speed of the lomzmg particle This 
means that the ion pairs are, on the aver- 
age, closer together near the end of the 
track than at the beg innin g 

The number of ions produced per umt 
length of track of lomzmg particle is called 
the specific ionization or hnear ion density 
Not only does it vary along the track of an 
mdindual lonizmg particle, but it is widely 
different at comparable positions along 
the tracks of different types of particles. 
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e g , electrons and alpha particles Al- 
though the Wilson photographs, it is true, 
reveal the foregoing facts about ionization 
tracks in gases only, additional physical 
data and theory make it relatively safe to 
assume that the picture m an irradiated 
cell is substantially the same, except re- 
duced in dimensions about a factor of a 
thousand 

In view of the marked differences m 
distribution of the ion pans, and accord- 
mgly of the early chemical reactions, along 
the lomzation tracks, one might wonder 
whether this distribution might affect the 
efSaency of the radiation per ion pair, or, 
puttmg it otherwise, alter the biological 
effectiveness of the early relevant reac- 
tions This is mdeed the case Over a 
hundred mvestigations are to be foimd m 
the hterature, m each of which two or 
more radiations producmg substantially 
different specific ionization were used m 
producmg the same biological effect In 
practically aU of these experiments the 
various radiations were found to vary m 
biological effectiveness with their specific 
ionizations (See reference 25 for review ) 

Looking at the picture on a nucroscopic 
rather than submicroscopic scale, we may 
make a few more comments about the 
location of the early relevant reactions 
It has already been mentioned that frac- 
tional irradiation of parts of cells has shown 
that, m production of several different 
biological effects, ions produced m the cell 
nucleus are much more effective than those 
produced elsewhere In these cases, the 
early relevant reactions obnously take 
place m the nucleus, although m some 
cases the end-effects — e g , mhibition of 
chlorophyll formation (23) — are obsers’^ed 
outside the nucleus 

Let us consider another example of 
locatmg the early relevant reactions Van- 
ous types of chromosome aberrations have 
been much studied and have been reviewed 
by Lea (15) and by Catcheside (2) All 
of them can be shown, by cytogenetic 
methods, to be due to breaks induced either 
m chromosomes or half-chromosomes (chro- 
matids) Accordingly, the radiochemical 


reactions of mterest are those relevant 
to breaks The highly locahzed nature of 
the breaks strongly suggests that aU the 
relevant reactions occur very close to the 
location of the break and, mdeed, probably 
ongmate with ions produced along a track 
which passes through or very near the 
chromosome However, this assumption, 
unsupported, turns out to be rather naive 
when It is found that certam dissolved 
substances, such as mtrogen mustards, can 
also produce chromosome breaks Since 
these chemicals certainly are not applied 
locally to portions of chromosomes — even 
though they might concentrate m such a 


fashion — ^it is plam that radiation rmght 
produce a substance extrachromosomally 
which nevertheless could produce the 
breaks 


-.-u Lue luea oi early relevant 

reactions m or near the chromosome, more 
evidence is needed, and it is now available 
m apparently sufllcient amount Rathei 
typical of this evidence is the foUowmg 
(2) To produce certam types of chromo- 
some aberration (exchanges), it is necessary 
that both chromosomes be broken When 
these aberrations are produced by fast 
neutrons, them number vanes directly with 
dose, but when produced by x-rays the 
number vanes with the square of the dose 
Now, if the relevant reactions occur dis- 
tant from the chromosomes, either of 
these two dose-effect relationships would 
be consistent if it held for both types of 
radiation, because the hypothetical sub- 
st^ce produang the breaks would have to 
diffuse a considerable distance and accord- 
uigly there should be no appreaable effect 
of the submicroscopic differences m 
tnbution of the ions and the early relevant 
reactions produced by the two types^f 
radiation However, smce the doS^effect 
relations are not the same, the only wav 
m which distant reacbons can sbll Z 
invoked is to postulate different r«i ^ 
reacbons. and this seems to be 
I*dy I„ contrast to all these 
It IS easy to explain the ohe 
effect relations m temiTof ‘"’J 

actions m the chromosome 
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assumes that the neutrons, known to pro- 
duce a relatively short length of dense 
ionization tracks, break both chromosomes 
simultaneously, while the x-rays, known 
to produce a great length of sparse tracks, 
break only one chromosome at a time, the 
two t>T5es of dose-effect relation are math- 
ematically predictable Such an assump- 
tion, of course, imphes highty localized 
relevant reactions Smce the assumption 
IS logically tenable, the idea of locahzation 
of the reactions is supported ® 

As a further example of locatmg the 
early relevant reactions, we may consider 
certam biological effects which are reduced 
m amount by addmg certam organic sub- 
stances to the medium of the cell for the 
duration of irradiation (5, 17) Smce some 
of these substances (e g , protems) almost 
certainly do not penetrate the cell mem- 
brane, it seems reasonable to conclude that, 
m the production of these biological effects, 
the early relevant reactions must occur m 
the medium rather than in the cell Later 
relevant reactions must, of course, occur 
at the ceU surface (or possibly even mside 
the cell after cellular absorption of prod- 
ucts of the early relevant reactions) 

Let us now consider the chemical natiue 
of the relevant reactions Here we must 
mvoke our present knowledge of the chemi- 
cal constitution of the cell, of the radia- 
tion chemistry of its constituents m vitro, 
and of the natures of the biological end- 
effects 

The end-effects observ’-ed are mostly 
deletenous and are usually qualitative ab- 
nonnahties — such as chromosome aberra- 
tions or mhibition of cell division — al- 
though quantitative changes m normal 
cellular processes are also sometimes ob- 

' It may be noted that chromosome breaks appear 
to be effects -which can be handled by the target theory, 
one feature of which is the assumption that the perti- 
nent radiobiological events are locabzed in small (usu- 
all> submicroscopic) \olumes in which hits” must be 
produced It is sometimes stated that the idea of 
relevant radiochemical reactions conflicts with target 
theory However, there appears to be no conflict if one 
visualizes the relevant reactions occumng m highly 
localized fashion at various pomts along the ionization 
tracks If enough relevant reactions occur close 
enough to an important small volume they constitute 
a hit Some biological effects maj result from hits ' 
others from less localized relev ant reactions 


served There are two general means by 
which such changes might be accomphshed 
(a) the chermcal destruction of an important 
molecular speaes, such as an enzyme, 
\utamm, or gene, and (6) the production of 
a molecular speaes which, m the broad 
sense, acts as a stimulus to the ceU — for 
mstance, a poison such as the much dis- 
cussed hydrogen peroxide In the latter 
case, the molecular speaes produced might 
be completely new to the ceU or it might be 
normal to the ceU but produced m excess 
In any event, either a destruction or a 
production must be accomphshed through 
chermcal changes m molecules normally 
m the ceU 

As pomted out earher, any kmd of mole- 
cule present m the irradiated ceU may be 
ionized and aecordmgly stands a chance of 
bemg chemically altered There is, how- 
ever, one molecular speaes which is several 
times as abundant as aU others taken 
together — ^the water molecule Most of 
the molecules ionized are water molecules 
Can a biological end-effect be due to a 
destruction of water molecules, thus de- 
pnvmg the ceU of part of its water? This 
seems highly improbable It has already'- 
been remarked -that a reasonably large 
exposure (1,000 r) lomzes only about one 
molecule m ten milhon If one ion pan* 
should result m the destruction of one 
water molecule — and it appears unlikely 
that the yueld of the reaction would be of a 
higher order of magmtude — the fraction 
of the water destroyed would be neghgible 
from the standpomt of deprivation Even 
if the yield were surpnsmgly high and a 
fairly large fraction of -the water were thus 
removed from the ceU, m most cases the 
cell would merely absorb water from its 
medium imtil the defiat was restored 

On the other hand, the ionized water 
molecules (or products of their reactions) 
rmght undergo relevant reactions -with 
other cellular constituents Indeed, m 
numerous mvestigations {eg, 8, 4, 7) it 
has been found that various cell constitu- 
ents, rangmg m complexity from molec- 
ular oxygen to enzymes, are altered if 
irradiated when dissolved m water, and 
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that the quantitative relationships are 
consistent with the idea that they are 
altered by reaction with products formed 
from water The radiochemical yield is 
mdependent of concentration of solute 
so long as the molecules of dissolved sub- 
stance are few m number compared to those 
of the water, the concentration of solute 
can be changed withm wide hnuts without 
changmg the number of molecules under- 
gomg chenucal reaction per umt dose 
This IS called the “dilution effect ” It is, 
of course, unexplamable on the assumption 
that the solute molecules react as a result 
of their own lomzation, for m such case the 
number of molecules changed per umt 
dose should be strongly dependent upon 
solute concentration, rather than mdepend- 
ent, as observed On the other hand, it is 
completely consistent with the view that 
the solute molecules react with lomzed 
water molecules or reaction products re- 
sultmg from them 

Substantiation of this latter view is 
furmshed by the so-called “protection 
effect ” When to a solution con tainin g 
a smgle solute a second solute is added 
(eg , 4, 7), it is frequently observed that 
^e number of molecules of the first solute 
changed per unit dose is reduced, and that 
the extent of this “protection” depends 
upon the relative concentrations of the 
two solutes This is, of course, exactly 
what would be expected if the two solutes 
were both capable of reactmg with the same 
product (or products) of water ionization 
and were competmg for it It is mterest- 
mg to note a biological parallel, namely, 
that, m studymg inhibition of fertihzmg 
abihty of sea-urchm sperm, Drs Evans 
and FaiUa and their co-workers (5) have 
obsen^ed both the dilution effect and the 
protection effect 

I do not mean to imply m the last few 
paragraphs that all radiochemical reactions 
m cells must be mitiated by ionization of 
water and are therefore of an mdirect type 
Dnect reactions, due to ionization of the 
solute, must occur, although the yields are 
hkely to be small compared to the indirect 
effects Indeed, such solutes as enzjnnes 


can be chemically changed by irradiation 
m the dry condition, but the doses required 
to change a given percentage are usually 
greater by a factor of some hundreds or 
thousands than tffe ones equally effective 
on the same substance m dilute aqueous 
solution Agam it is interestmg to note a 
biological parallel Structures such as 
spores and seeds are much more resistant 
when dry than when moistened (12, 14) 
Whatever may be the ultimate answer 
to the question of relative radiobiological 
importance of direct and mdirect reactions, 
there is no doubt that at present most 
radiobiologists find the mdirect reactions 
the more excitmg, not only because of the 
reasons given above but also because their 
postulation appears the more frmtful m 
terms of new experiments suggested and 
designed A great stimulus has been given 
this field by the recent theory of Weiss 
(21), accordmg to which the lomzation of 
water results m the formation of free hy- 
droxyl radicals and hydrogen atoms which 
then undergo reactions with cell constitu- 
ents, at least some of which are relevant 
to the end-effect The mam events, ac- 
cordmg to Weiss, are as follows The 
passage of an lomzmg particle ionizes 
water 

radiation 

H,0 1 HiO+ -1- e- (1) 

The positive water ion dissociates, 

HiO+ H+ + OH, (1 1) 

formmg a hydrogen ion and a hydroxyl 
radical The electron becomes attached 
to a normal water molecule, 

e- -f HsO HjO- (1 21) 

and the resultmg negative water ion dis- 
soaates to yield a hydroxyl ion and a free 
hydrogen atom 

HjO- OH- -h H (1 22) 

The electron may alternatively, but prob- 
ably rarely, combine with a hydrogen ion 
to form a free hydrogen atom 

H+ + e~ ^ H (1 3) 

In addition to the foregomg reactions fob 
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lowing the ionization of water, OH radicals 
may be formed by ejection of electrons from 
hydroxyl ions normally present m water 

radiation 

OH- > OH + c- ( 2 ) 

The resultmg electron may, of course, pro- 
duce H atoms by reactions (1 22) and 
(1 3) Smce OH- ions are much less 
numerous than water molecules, reaction 
(2) probably occurs much less frequently 
than reaction (1) 

After the hydroxyl radicals and the 
hydrogen atoms are formed, what can be 
predicted about their further history? 
If they are close enough together, they may 
recombine (21) 

H -f OH H2O, 

with the result that no net change occurs 
However, as Lea has pointed out (16), the 
distance between H and OH is usually so 
large on a molecular scale that other thmgs 
are likely to happen before diffusion brmgs 
them together Some of the other thmgs 
which may happen are as follows If 
molecular oxygen is present (and it is m 
most cells), hydrogen peroxide may be 
formed by action of the free hydrogen 
atoms 

H -f O2 HO2, 

2HO2 H2O2 -I- O2 

Many mvestigators have observed H 2 O 2 
production in water contauung oxygen, and 
the formation of this poison has often been 
invoked as a mechamsm of radiobiological 
mjury Other reactions which may occur 
are oxidations such as ferrous to feme ion, 

Fe++ + OH Fe+++ + OH- 

and iodide ion to lodme, 

I- + OH -A I + OH- 
21 I2, 

and reductions such as cenc to cerous ion, 

Ce++++ - 1 - H Ce+++ + H + 

These oxidoreduction reactions and many 
others have been observed to occur in 
irradiated aqueous solutions, and smce it 
IS well knowTi that many important cell 


constituents, such as sulfhydryl-contaimng 
compounds, may be functionally changed 
by oxidation or reduction, it seems highly 
plausible that reactions of this type may be 
radiobiologically important 

Until a few years ago, there was a serious 
difficulty m acceptmg the reactions ob- 
served intro as relevant to biological 
effects This was the fact that m general 
the doses reqiured to produce biological 
effects were tens or hundreds of times 
smaller than those required to produce 
an amount of chenucal change which 
plausibly nught cause biological change 
However, Dale (4) and others have recently 
shown that certam cell constituents 
(chiefly enzymes), when highly purified 
and irradiated m dilute aqueous solution 
with 100 r or less, are mactivated to an 
extent which conceivably nught produce 
biological changes There is still the 
objection that the irradiation w mtro 
does not accurately tell us what would 
happen quantitatively to the same sub- 
stance when irradiated m a hvmg cell, 
where aU manner of protective (competmg) 
substances nught be present However, 
the expenments prove that at least some 
important cell constituents are mtrmsicaUy 
radiosensitive enough that then radio- 
chenucal reactions m the cell nught be 
relevant to biological effects 

Another glimpse of a possible explana- 
tion of radiosensitivity tn mvo is funushed 
by the very recent work of Mazia (18), who 
finds not only that the enzyme pepsin is 
very radiosensitive when irradiated m a 
monomolecular film consistmg of enzyme 
plus substrate (egg albunun), but that 
the sensitivity is markedly decreased by 
mcreases m surface pressure which may be 
expected to alter the structure of the film 
This gives us a hint that morphology on the 
molecular scale may have much influence 
on radiosensitivity 

From the foregomg discussion we see 
that many radiochenncal reactions of cell 
constituents are known to occur tn mtro 
and that it appears reasonable that at 
least some of these known reactions, and 
probably many additional unknown ones. 
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occur in an irradiated cell If we are 
interested m one certain biological effect, 
can we identify one or more of these many 
reactions as relevant to that effeet? Such 
is our present state of ignorance that I 
must regretfully admit that I know of not 
a smgle case m which such relevance has 
been uneqmvocally estabhshed And yet, 
obinously this is a step which we must 
learn to take m radiobiological research if 
we are to make substantial progress m 
understanding mechamsm 

In view of the importance of the subject, 
it might be profitable to mqmre WTiat 
IS requued to establish relevance? The 
minimal procedure would seem to be as 
follows Fust, a specific radiochenucal 
reaction must be suspected of relevance to 
a given biological effect Second, if the 
reacbon is known only in vitro, it must be 
proved to take place m the irradiated celF 
and, moreover, it must occur before the 
biological effect Thud, if the reaction 
passes the foregomg prehmmary tests, it 
must be connected with the biological effect 
The first of these three steps is compara- 
tively easy and has been taken many tunes 
In practically every case where a known 
cellular constituent has been altered by 
irradiation in vitro, this reaction has been 
suspected of relevance to biological effects 
The second step is much more difiicult, 
because it mvolves quahtative chemical 
analysis m the mtact ceU However, it 
does not appear entuely hopeless , we may 
take encouragement from work such as 
that of Caspersson (1), who analyzes for 
such substances as protems and nucleic 
acids in the intact ceU 

The thud step is perhaps the most difii- 
cult By what procedure can connection 
be demonstrated? In general, there would 
seem to be a direct method and an induect 
one Given an mdefimte amount of time, 
the duect approach might work It con- 
sists of workmg out m detail the history 
of tlie molecules m the ceU from the mo- 
ment of absorption of radiation to the time 
of obsenation of tlie effect This ob\'i- 

If the rde\-ant reactions occur in the medium rather 
than in the cell the general argument is unchanged 


ously IS the desirable way to do it because, 
not only is connection proved, but the 
entue mechamsm of radiobiological action 
IS revealed However, such a method 
mvolves techmes and a knowledge of ceU 
chemistry and physics which are unavail- 
able today and probably for many years to 
come In fact, today the chance of usmg 
this method appears fantasbeaUy improb- 
able 

On the other hand, connection might be 
estabhshed with a fauly high probabihty 
by an mduect method If, by a variety 
of means, the dose requued to produce a 
given degree of the observed biological 
effect can be varied to a readily measiuable 
extent, and if the yield of the radiochenu- 
cal reaction can be shown to vary, both 
in duection and extent, m a manner consist- 
ent with its bemg the causation of the 
biological effect, then we may deduce that 
connection has been estabhshed with a 
reasonable degree of probabihty — at least 
with probabihty suffiaent to justify the 
nsk of further expenmental time and 
effort 

Let us consider an example of the apph- 
cation of the above three steps in estab- 
hshmg relevance It was early suspected 
that alteration of protems nught be rele- 
vant to biological effects, and when irradia- 
tion of certam protem solutions in intro 
(6, 22) resulted in flocculation, the first 
step had been accomphshed, a reaction 
known to occur in vitro was plausibly sus- 
pected of relevance So far as I know, 
nobody has yet demonstrated flocculation 
of protems m the cell, the second step is 
accordmgly not yet accomphshed Never- 
theless, a begmnmg has been made on the 
thud step When, durmg irradiation, the 
mtracellular pH of Drosophilu eggs or 
germinating fern spores (24) is modified 
m graded fashion by exposure to various 
concentrations of penetratmg aads and 
bases such as carbon dioxide, hydrogen 
sulfide, and ammoma, it is found that their 
radiosensitivity exhibits maxima at defi- 
mte concentrations of aad or base This 
beha^^or has a striking resemblance to 
that of proteins in mtro because their 
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flocculation is maximal when the pH of 
the medium is kept at or near the iso- 
electnc pomt durmg irradiation Here is 
a crude beginnmg of the third step, the 
biological effect and the suspected radio- 
chemical reaction bemg connected by 
virtue of the observation that the dose- 
effect relations are changed m the same 
unusual fashion by graded alteration of the 
same experimental factor The third step 
is, of course, far from satisfactorily com- 
plete, connection needs to be demon- 
strated by altermg the dose-effect relations 
by changes m other experimental condi- 
tions such as dose rate, specific lomzation, 
temperature, etc Moreover, the third 
step cannot be completed until the second 
step — demonstration of radiochermcal floc- 
culation m the cell — ^has been accom- 
phshed 

As mvestigation proceeds as mdicated 
above, it may well result, m this mstance, 
m a proof of irrelevance rather than of 
relevance Nevertheless, the example 
given illustrates the sort of labonous pro- 
cedure which may be used in amvmg at an 
understandmg of the mechamsms of radio- 
biological actions 

Today, with lomzmg radiations becom- 
mg more and more promment as a factor 
m our everyday enioronment, it is vital 
that we come to imderstand these mech- 
amsms It IS evident that the difficulty 
of our attauung such understanding is 
mdeed formidable, yet it is not necessarily 
discoiuagmg It is, mdeed, extremely 
gratffymg to see the present surge m radio- 
biological research in this country and 
elsewhere At present our chief handicap 
m this research is shortage of personnel, 
especially of certam types We have 
never had enough physiasts m radio- 
biology and we are shorter than ever today, 
considermg the mcrease m radiobiological 
effort Moreover, it is now evident that 
if we are to work out the radiobiological 
mechamsms, we must have chemists 
At present there are scarcely any m the 
field Somehow, the important oppor- 
tumties m radiobiology must be broi -ht to 


the attention not only of biochermsts but 
also of physical and organic chemists 

Institute of Radiobiology and Biophysics 
University of Chicago 
Chicago 37, 111 
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SUMARIO 

Relaciones entre los Efectos Qufmicos y Bioldgicos de la Radiacidn Yonizante 


Como el protoplasma es im sistema 
acuoso, la quirmca de la irradiacidn de las 
soluaones acuosas reviste mter6s particular 
por la luz que puede lartzar sobre los me- 
canismos de los efectos radiobioldgicos 
Ciertos fendmenos, tales como el efecto de 
dilucidn y el efecto de “protecadn,” obser- 
vados comfmmente en las soluaones acuo- 
sas irradiadas de sustanaas morgdmcas y 
orgdmcas simples, ban sido tambidn obser- 
vados despuds de la irradiaadn de soluao- 


nes de enzimas y virus y de suspensiones 
de cdlulas aisladas Ademds, aertos fac- 
tores expenmentales, tales como el pH y la 
yomzaadn espeofica, afectan de modo 
semejante la efectividad quimica y bio- 
Idgica de las radiaaones yomzantes 
Es importante Uevar los aportes de la 
radiobiologfa al conocimiento, no s61o de los 
bioquimicos, smo tambidn de los fisio- y los 
organoqufmicos 
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T he METABOEisiii of radium m the body 
has been a matter of concern smce 
attention was first directed to radium 
poisonmg b}’’ Blum (1) and Martland (2) 
Subsequent mvesbgations (3, 4) have con- 
firmed early suggestions that radium ab- 


dearth of quantitative data associated 
with observable physiological effects So 
far as is known, no suitable rapid method 
of preparing the hundreds of bone sections 
necessary for such studies has been devel- 
oped The advent of nuclear energy and 


A 



Fig 1 Details of bone sectioning instrument A Motor B Motor mounting 
blocks which permit rotation of the motor about a honzontal avis perpendicular to the 
plane of the paper C Saw blade D Bone moimted m bioplastic E Flexible 
cover slip resting on upper surface of bone to retam cut section F Cover slip damp 
G Wire for adjustment of pressure between cover shp and bone. H Index arm 
for adjustment of attack, angle of saw I Carnage way J Bone carnage 


sorbed by an animal is eventually depos- 
ited m the skeleton A few autoradiograms 
of human and experimental animal bones 
ha\ e shown that the radium isnotimiformly 
distributed, but no quantitatixe measure- 
ments of its distribution have been pub- 
hshed Considerable uncertamty as to 
radium tolerance exists because of the 


the possibility of human radioactive con- 
taimnation have served to emphasize the 
need for such studies and for techmcs by 
means of which they can be made 

This paper presents prehrtunary results 
of studies of the distribution of radium in 
certain rat bones contaming metabohcally 
deposited radium It descnbes, also, re- 
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cently developed bone sectioning and 
autoradiographic technics which greatly 
faahtate the study of the distnbution of 
radioactive substances m bone 

Matenal for study was prepared by 
intrapentoneal injection of radium chlonde 
in physiological saline into 12-week-old 
Wistar rats The distribution of the 
radium which was metabohcally deposited 
m the bones of these rats was studied 
autoradiographicaUy through alpha-par- 
ticle tracks m nuclear track plates (East- 
man NTB) So far, tibias and femurs 
have been chiefly studied The matnx of 
these bones has been exammed micro- 
scopically and photomicrographically for 
changes m structure and for dififerentiated 
areas assoaated with radium deposits 

experimental technics 

The microscopic investigation of radium 
distnbution m bone and its relation to the 
cellular structure of the bone matrix re- 
quired the development of a new method of 
bone sectionmg Such studies demand the 
exammation of hundreds — perhaps thou- 
sands — of bone sections Older methods 
of preparation were much too slow and 
labonous Moreover, m many cases bones 
from ammals as much as two years old 
were studied, and the method descnbed 
by Axelrod (5) is not easily applicable to 
old bone 

(1) Bone Sectioning Method To ehrai- 
nate the difficulties mentioned above, a 
method of cuttmg sections of umforra 
thickness, thin enough for nucroscopic and 
photomicrographic examination, has been 
developed A small circular saw blade 
an mch in diameter and 150 microns thick, 
mounted on the shaft of a small, vanable 
speed motor, was substituted for the knife 
blade on a brain microtome Figure 1 
IS a diagram of the essential constructional 
features, while Figure 2 is a photograph 
of tlie mstrument 

Several precautions must be taken in 
order to ensure umform tliickness of cut 
sections The motor armature must be 
ball-beanng mounted to prev^ent end play, 
and the motor mounting must be verv 



Fjg 2 Bone sectioning apparatus show mg motor 
mounting and arrangement for damping flexible plastic 
cover slip in contact inth upper end of bone 


heavy to ensure ngidity In addition, 
the motor mountmg must permit a small 
amoimt of rotation of the motor about a 
horizontal axis perpendicular to the direc- 
tion of motion of the bone carnage This 
must provide a very ngid but fine adjust- 
ment of the angle of attack of the saw 
blade, in order to ehmmate any tendency 
on its part to cut out of or too deeply into 
the bone 

The bone to be sectioned was embedded 
m bioplastic After this matenal sohdi- 
fied, It was trimmed by means of a hand 
gnnding tool so as to leav’^e a thin shell 
of bioplastic surroundmg the bone A 
portion of the bioplastic extending beyond 
the end of the bone was left in the form of a 
block to permit clamping m the movable 
carnage of the microtome The carnage 
was then moved m the conventional man- 
ner, but much more slowly, so as to feed 
the bone to the saw The speed of the 
saw was controlled by means of a vanable 
transformer The cut section was retained 
on the lower side of a plastic cover slip. 



S5S 


Frank E Hoecker and Paul G Roofe 


June 1949 


DEVELOP! IG BO J£ 

RiCK SECTIOt S 



Fig 3 Detail of nuclear track plate developmg rack 
made entirelj lucite. 


one end of which was clamped to the micro- 
tome carnage in such a manner that the 
opposite end rested on the squared end of 
the bone which formed the upper side 
of the cut section 

Sections may be cut m this manner at 
the rate of at least one a mmute Senal 
sections may be cut along the full length of 
the bone, with the loss of only about 150 
nucrons of bone between sections These 
are of uniform thickness, which may be as 
little as 30 nucrons Figure 6 is a photo- 
microgram of a tjqncal bone section cut by 
this method 

(^) Autoradiographic Method The cor- 
relation of radium distribution m each 
bone section with the structural details of 
the matrix necessitated the development 
of a special autoradiographic techmc, which 
permitted exact registry to be retamed be- 
tween the alpha-particle track image of 
the radium distribution and the alpha- 
particle sources m the bone section This 
problem was greatly magnified by the 
necessity of remoMng the bone sections 
from the nuclear track plate after exposure 
to permit developmg solutions to reach 
the emulsion under the section and to 
a%oid immersing the section m the solu- 
tions It was found desirable, also, to 
remove the bone section for photonucro- 
graphic purposes It then had to be re- 
lumed to exactly the position it occupied 
on the nuclear track plate during exposure 

These requirements were met by mount- 
ing six or eight bone sections at the end 
of one side of a transparent plasbc cover 


slip The opposite end of this cover shp 
was then cemented to the emulsion side of 
a nuclear track plate with the bone sections 
m contact with the emulsion The sec- 
tions were pressed m intimate contact 
with the emulsion dunng exposure 

At the end of the exposure penod, the 
nuclear track plate with attached cover 
shp was placed m a plastic developmg 
rack, as shown m Figure 3 The end of 
the flexible cover shp to which the bone 
sections were attached was hfted away 
from the emulsion and held above the 
surface of the developmg solutions by the 
rail until the development process was 
completed 

FoUowmg development, the bone sec- 
tions and their respective autoradiograms 
were exammed rmcroscopically Photo- 
micrographs of mterestmg fields m the 
bone matrix and the associated alpha- 
particle tracks were made The best 
photomicrographic results were obtamed 
by lifting the end of the cover shp with 
attached bone sections away from the 
nuclear track and focusmg the microscope 
duectly on the alpha-partide tracks, as 
illustrated by Figure 4 The bone sections 
were then allowed to fall back to then 
ongmal positions and the microscope was 
focused upon them 

Careful tests have been made to deter- 
mme whether this method provides and 
mamtams exact registry between the bone 
section and the alpha-partide image of the 
radium distribution No evidence of shp- 
page has been found 

RESULTS 

"^Tiile it has long been recognized that 
the radium distnbution m the bone matnx 
is non-uniform, the variations to be ex- 
pected m the volume density have not 
been known 

Possible understandmg of the effects 
of radioactive substances deposited m 
bone depend upon knowledge of the 
manner m which the substance is deposited 
and of maximum volume densities to be 
found This is true particularly as regards 
the mechamsm by which bone sarcomas are 
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induced by radium It has previously 
been assumed that the effects of radium m 
the body of an animal must necessarily be 
proportional to the total quantity fixed m 
the bones This may be true as regards 
acute effects resulting m the development 
of anemia It may not necessarily be true 
as regards the development of bone sar- 
comas usually associated with chrome 
radium poisomng 

Microscopic studies of alpha-partide 
autoradiograms m these expenments have 


have been sapenmposed m registry as 
dunng the onginal exposure 

Exammation of large numbers of bone 
sections and their autoradiograms appears 
to affir m an mvanable association of areas 
of optical density with localized concen- 
trations of radium m the bone It cannot 
be defimtely stated, at this time, that there 
IS a metabolic relation between the dark- 
ened areas a id the localized radium de- 
posits If tlure IS such a relationship, 
however, it appears that the radium is con- 



{rack plate 


c?^ pat-bcle tracks m N TB emulsion 

Fig 4 Method of studying alpha-particle tracks on the nuclear track plates This technic elimmatcs the 
necessity of focusing through the reverse side of the slide and interfe-ciicc due to passage of light through the 
bone section ® 


disclosed mmute localizations of radium at 
various pomts m the bone matrix and the 
periosteum which seem to bear no simple 
relationship to the total radium m the 
bones One type of localization is illus- 
trated by the alpha-particle autoradio- 
gram of Figure 5 TlTien this is compared 
with the photomicrogram of the bone 
section, reproduced m Figure 6, the high 
alpha-particle densities are obsen’’ed to 
coincide with areas of mcreased optical 
density m the bone matnx This com- 
adence may be more clearly shown by the 
composite photomicrogram of Figure 7 , in 
wluch tlie autoradiogram and bone section 


centrated n this manner because of the 
presence of these differentiated areas rather 
than the reverse This conclusion is based 
on the observation of differentiated areas 
unaccompanied by heav}’' deposits of ra- 
dium The microscopic details of the 
optically dense regions do not show well in 
the photomicrogram, but careful study 
seems to disclose a higher density of 
canaheuh m these areas 
Concentrated deposition of radium is 
observed to be associated mtli another 
type of differentiation in the bone matrix 
This IS illustrated by the autoradiogram of 
Figure S and by the accompanying bone 
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Tig 5 Photomicrogram of alpha-partjcle track autoradiograta resulting from the presence of radium m a thin 
section of a rat tibia Exposure forty hours The distance between points of intersection of horizontal lines with 
the vertical line is 180 microns 

Fig 6 Photomicrogram of the portion of the bone section of which Fig 5 is the autoradiogram The rat 
from which this tibia was taken received 30 micrograms of radium chloride intrapentoneally at the age of twelve 
weeks and was sacrificed fourteen days after injection Radium burden at death was 6 9 micrograms 



section, Figure 9 Here again a clearly 
defined differentiated line within the bone 
matrix is seen to be the site of heavy dep- 
osition of radium In this case, however, 
the dense region m the bone appears to 
have resulted from the injection of the 
radium The low-power photormcrogram 
of the bone section. Figure 10, shows a well 
defined line of high optical density which 
IS approximately concentric with the mar- 
row cavity In this case, the radium had 
been mjected when the rat was twelve 
weeks old, five months previous to the date 
of killing The inner rmg of seemingly 
normal matrix is beheved to represent bone 
growth before the radium injection The 
rmg of differentiated bone is beheved to 
have been laid down comcident with the 
deposition of the radium This conclusion 

Fig 7 Composite pnnt of the negatives of Figs 5 
and 6 supenmposed in exact registry, as during the 
autoradiographic exposure 
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Tig S Photomicrogram of a portion of an autoradiogram of ^ section of rat tibia Exposure forty seven hours 
Fig 9 Photomicrogram of the portion of the bone section of uhich Fig 8 is the autoradiogram This rat re- 
ceived 40 nucrograms of radium chloride mjected intrapentoneally at the age of t\\ elve weeks and was sacnficed 
five months after injection 

Fig 10 Low power photomicrogram of a portion of the bone section of which a part is shoivn in Fig 9 
Fig 11 Low power photomicrogram of the autoradiogram of the area of the bone section showm in Fig 10 
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Fig 12 Photomicrogram of a poraon of an autoradiogram of a section of rat tibia Exposure, forty hours 
Fig 13 Phototmcrogram of tie portion of the section of rat tibia of ivhich Fig 12 is the autoradiogram 
This ammal received 30 rmcrograms of radium chlonde at the age of tivelve weeks and was saorficed fourteen 
days after injection. 


IS based on the fact that the radium con- 
centration, Figure 11, comades exactly 
with this opbcaUy dense rmg Subsequent 
normal bone growth corresponds to the 
portion outside the dense rmg 

Perhaps the most mterestmg localiza- 
tion IS the type shown m Figure 12 The 
alpha-particle track pattern appears to 
emanate from a radioactive deposit m a 
region of very dense bone (Fig 13) con- 
fined to an extremely small volume, esti- 
mated at 5 X 10^ cubic microns The tissue 
m the immediate region of a radium locah- 
zation of this tjqie must, of course, receive 
a very heavy bombardment by alpha 
particles The ionization produced m any 
'j^uei minute volume of tissue durmg a 
rc so lably long period of tune, say twenty- 
fot r hours, will depend upon its location 
u Uli -espect to the radium deposit Micro- 
scopicrlly, this deposit does not appear 
to be a pomt source On the other hand, 
the autoradiogram mdicates that, as the 
center is approached, the number of alpha 
particks per unit \olume irc"cascs ramdb* 


Consequently, it is extremely difiBcult to ex- 
press the tissue dose due to alpha-particle 
bombardment m terms of roentgens or 
roentgen eqmvalents The problem is 
comphcated further by the high specific 
ionization due to alpha particles and the 
consequent greater biological effectiveness 

However, the average ion density may 
be estimated, and, when this is converted 
to roentgens on the basis of 1 62 X 10'“ 
ion pairs per gram of tissue, some idea of 
the alpha-particle tissue dose may be ob- 
tamed 

An estimate of the tissue dose due to the 
alpha particles has been made, as follows 
A reduced (twelve-hour) autoradiographic 
exposure of this' area was made This 
resulted m an alpha-particle track density 
such that the tracks emanating radially 
from the locahzation area could easily be 
coimted An arbitrary circle of 25 mi- 
crons radius was drawn about the center 
of the radium locus Then all alpha- 
particle tracks which, when projected back 
toward the center, pass through this arbi- 



Vol 62 


Metabolized Radium in Bone 


863 


trary circle are considered to onginate from 
radium deposited within a volume of which 
this orcular area is the great circle 

Smce a means has not yet been devised 
for locatmg the saw cut with reference 
to the center of the deposit, it has been 
assumed, for purposes of this estimate, 
that the arbitrary circle comades with the 
center of the deposit Any error involved 
m this assumption tends to reduce the 
estimated dose It is assumed further 
that the nuclear track plate has registered 
one-fourth of aU the alpha particles emitted 
from the radium m this volume 

It seems reasonable that the maximum 
volume of bone m which these alpha 
particles would have expended their ener- 
gies IS a volume havmg as its radius the 
radius of the arbitrary orcle plus the 
maximum range of an alpha parbcle m 
bone This range is not known accurately 
but has been assumed to be 25 microns 
The total number of ion pairs produced 
by the alpha particles per gram of tissue 
has been calculated on the basis of the 
above assumptions The approximate 
average tissue dose thus obtained for the 
radium locus of Figure 12 is 500 roentgens 
per twenty-four hours m the volume con- 
sidered It must, of course, be evident 
that many assumptions are mvolved in 
this estimate, which may have to be 
revised at a later date, but estimates made 
in other ways yield doses of nearly the same 
value 

Any tissue receiving such a dose would, 
of course, be kiUed It seems, therefore, 
safe to assume that there wiU be a more or 
less spherical volume of tissue assoaated 
ivith this type of localized deposit which 
wdl be kdled soon after the deposition of 
the radium This volume of dead tissue 
would enlarge with tune as the total 
cumulative dose at the boundary reached 
the lethal value There wiU at all tunes 
be a surroundmg volume of tissue which 
has received a sublethal dose, but which 
is subjected to continual bombardment 
A high madence of osteogemc sarcoma 
has been repeatedly demonstrated m hu- 
man nctuns of radium poisomng and m 



14 Composite pnnt of the negatives of Figs 
12 and 13 superimposed in exact registry, as dunng ex- 
posiire 


laboratory a nim als which have received 
radium by mjection and otherwise These 
sarcomas have been attributed to the 
presence of radium m the bones, although 
the precise manner m which the sarcomas 
might be mduced has received httle atten- 
tion 

These studies have demonstrated the 
existence of microscopic localizations of 
radium deposited metabohcally m the 
bones of rats Consideration of the tissue 
dose due to alpha-particle bombardment 
and the resultant tissue reaction m the 
sublethal dose border region may offer a 
reasonable basis for a theory of the pro- 
duction of bone sarcomas m chrome radium 
poisomng Further studies along this’hne 
are being mtensively pursued 

Note This work has been sponsored by the OflSce 
of Naval Research under contract NGonr 260-T 0-1 


^ Osteomyelitis of the Mandible and 
M^lla (footnote) J Am Dent A 2 802-805 1924 
2 Martlaot, H S CoNLON, P , and Knef’ T P 
Unrecognized Dangers m Use and Handling of iddfo- 
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SUMARIO 

Diferencias Histoldgicas en la Matnz Osea Asociada con el Radio Metabolizado 


Los sigmentes son los resultados pre- 
kminares de los estudios de la distnbuadn 
del radio en aertos huesos de ratas que 
conteruan radio depositado metabdlica- 
mente Despu6s de inyectar cloruro de 
radio en suero fisioldgico en las ratas, se 
determind autorradiogrdficamente la dis- 
tnbuadn del radio en los huesos rastreando 
las particulas alfa en placas de trazos 
nucleares (NTB Eastman) La matnz 
6sea fu6 estudiada microscdpica y micro- 
fotogrdficamente en busca de alteraaones 
histoldgicas y de zonas chferenaadas asoaa- 
das a los depdsitos de radio Para este fin 
se mtrodujo una t6cmca espeaal de cortes 
de huesos, asi como una t^cmea autorradio- 
grdfica ad hoc, que penmte retener la rela- 
a6n exacta entre la miagen de los rastros de 
particulas alfa del radio distnbvddo y los 
focos de particulas alfa en el corte 6seo 
El examen de grandes cantidades de 


cortes 6seos y de sus autorradiografias 
parecid establecer una asoaaadn mvanable 
de zonas de densidad dptica con concentra- 
aones locahzadas de radio en el hueso 
Por ahora, no cabe afirmar positivamente 
que exista relacidn metabdhea entre las 
zonas oscurecidas y los depdsitos de radio 
Sm embargo, de existir dicha relaadn, 
parece que el radio se concentra en dicha 
forma debido a la presencia de dichas 
zonas (hferenciadas, mds bien que lo con- 
trano 

Dedficese que el estudio de la dosis 
histoldgica debida al bombardeo por parti- 
culas alfa y la consiguente reacadn histo- 
16gica en la regi6n cohndante con la dosis 
subletal puede aportar una base 16gica para 
una teoria de la producadn de osteosar- 
comas en la mtoxicacidn erdmea con radio 
Los estudios en este seutido prosiguen 
mtensamente 


DISCUSSION 

(Papers by Jacobson, Marks, and Lorenz, m March issue, p 371, Zu-Ue, Hoecker and Roofe) 


Titus C Evans Ph D (Iowa City, Iowa) The 
report bt Dr Jacobson is verj interesting, but some- 
what disturbing The reasoning on which most 
radiotherap\ is based is that rapidly multiplying 
immature cells are more radiosensitive than mature 
and mitotically inactive ones It might be con- 
cluded from the data just presented that the above 
generalization is m error I believe that we should 
keep an open mind until we decide whether these re- 
sults indicate an exception to the general rule, a new 
phenomenon, a confusion of temunologj , or an m 
complete picture 

As regards terminology , it seems that we must de 
cide whether radioresistance means that few cells are 
dcstroi ed or that mam cells sunn\ e In Dr Jacob 
son s expenments the number of cells present during 
or soon after irradiation is increased by certain stim 
uh About as mam cells m tlie h\ perplastic marrow 
sun lie a certain radiation exposure as suniie in 


bone marrow irradiated without the growth stimu- 
lus However, more cells have been destroyed in 
the case of the h\ perplastic marrow Now, let us 
compare two cases of lymphoid leukenua One pa- 
tient has a white cell count of 200,000, which, after a 
relatively small dose, is reduced to say 8,000 This 
IS a tremendous effect In another patient, a blood 
count of let us say 18,000 is reduced by the amount of 
radiation to perhaps 4,000 The relative eSect has 
been much greater in the case of the very hyperplas- 
tic leukemia, yet the appearance of the bone marrow 
in the latter case must have indicated that there 
were fewer residual cells 

If it turns out that expenmental modification of 
cell number at the time of irradiation affects the per- 
centage of cells sumving, then it would appear that 
the chief radiation effect was an indirect one If, how- 
ever, the effect is indirect, then a certain number of 
molecules of a toxic matenal would be produced , a 
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Individualizing the Tumor Dose m Carcinoma of the 

Uterine Cervix by Means of a Simple Cahper' 

JOSEPH B JABVIS, MD 
Tacoma, Wasli 


I T IS THE PURPOSE of tills paper to present 
a new instrument, a simple caliper, 
winch is beheved to offer an accurate, 
rapid, and convement method of mdivid- 
uahzed treatment of carcmoma of the 
uterine cervix, based on actual tumor dose 
This cahper pemuts direct skm-to-cemx 
measurement While the method is ad- 
rmttedly less prease than some of the more 
elaborate techmcs described m the htera- 
ture, it does offer, especially to the busy 
radiologist with limited personnel and 
eqmpment, a procedure whereby the entire 
treatment plan m any mdividual case may 
be worked out m a matter of mmutes 
The accompanymg illustration (Fig 1) 
demonstrates the general features of the 
mstrument One rod — the vagmal piece — 
has a straight, free shaft which is cahbrated 
hnearly m centimeters from the tip An 
obtuse angle (about 120 degrees) near the 
hub pemuts easier use for posterior meas- 
urements The other rod is curved 
throughout its length to give clearance to 
the body parts The centimeter cahbration 
on the flat pieces is shown on both sides 
of the cahper for convemence 

The purpose of the centimeter scale on 
the straight rod is to obtam a measurement 
of the cephalad location of the cervix 
beneatli the anterior abdommal wall m 
relation to the mfenor margm of the pubic 
symphysis, estabhshmg the cephalad-cau- 
dad position of the treatment field This 
linear cahbration is of no value for deter- 
mmmg the cephalad-caudad location of the 
posterior treatment fields, smce there is no 
bony landmark immediately posterior to 
the vagma to sen^e as a gmde, and the 
bony contour m this region does not permit 
localization by this means The posterior 
fields are measured to the center of the 
sacrosciatic notches 

* Accepted for publication m April 194S 


The cahper is used m the foUowmg man- 
ner The patient is prepared for pelvic 
exammation m the usual position The 
e xamin er mtroduces the straight rod mto 
the vagma, gmdmg its tip to the cervical 
os (or lesion) with the fingers of one hand 
WTiile this tip IS kept accurately m contact 
with the os durmg all measurements, the 
other hand swmgs the curved rod into posi- 
tion on the skm surface of the abdomen 
at the approximate center of the treatment 
fields to be used, and the operator reads 
the distance between the opened tips, 
which corregionds precisely to the thick- 
ness of the tissues traversed by the mci- 
dent central beam of radiation m reachmg 
the cervix 

The anterior measurements are made 
with the patient supme, preferably with 
the thighs not flexed, so that the anatomi- 
cal relationship will correspond as nearly 
as possible to that which exists durmg 
treatment The posterior measurements 
are best made with the patient prone, but, 
if the exammmg table m use does not allow 
a prone position smtable for the procedure, 
the patient can be turned to the left side 
for the nght posterior and to the nght side 
for the left posterior measurements A 
direct lateral measurement can be made 
by having the patient flex the thighs so 
that the curved rod can be brought later- 
ally m the horizontal plane of the cervix 
After all of the desued measurements from 
the skm surface (at the center of the treat- 
ment fields) to the os have been obtamed, 
standard depth dose tables are consulted, 
and a treatment plan based on actual tu- 
mor dose (cervix dose) is calculated in the 
manner descnbed by Carmel and Blatz 

Smce the measurements obtained corre- 
spond essentially to the "effective depth” 
as defined by Carmel and Blatz, then sys- 
tem of dosage calculation is employed to 
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determine the number of treatments needed 
for each field m order to obtam a pre- 
deterrmned tumor dose Depth dose ta- 
bles readily mdicate the “effective dose” 
per 100 r m an at each field The desned 
tumor dose is then divided by the sum of 
the “effective doses” to find the number 
of treatments needed for each field 

For exatnple, let us suppose the foUowmg 


given to each field, then the effective dose 
at this rate is 348 r (174 r X 2) Let N 
be the number of treatments needed for 
each field when a total tumor dose of 
4,000 r IS desned and we see that 


desired tumor dose 
sum of effective doses 
4,000 r 
348 r 


11 5 treatments 



Fig 1 Showing the essential features of the caliper The straight (vaginal) rod is 
calibrated in centimeters along its mner surface Each of the calibration lines on the 
flat piece mdicates one centimeter, each five centimeters are emphasized by longer hues 
and figures 


measurements were obtamed two ante- 
rior obhque fields 13 cm , two posterior 
obhque fields 15 cm , two dnect lateral 
fields 15 cm The effective dose per 100 r 
m an is 33 r for the anterior obhque, 27 r 
for the postenor obhque, and 27 r for the 
dnect lateral fields, at 200 kv p , with 
0 5 mm Cu plus 1 0 mm A1 filtration, 
50 cm target-skin distance, and 10 X 15- 
cm fields - The sum of the effective 
doses for a smgle cycle is 174 r (33 r X 
2 plus 27 r X 4) If 200 r m an are to be 

■■ Depth dose for 10 X 15 cm field obtamed by inter- 
polation 


Twelve treatments would give a tumor dose 
of 4,176 r 

With this method of detemumng the 
cervTX depth from the center of obhque 
treatment fields, it is not at all uncommon 
to find the measinements to be m excess 
of 10 cm So shght a thickness has been 
encountered only m the small, frail pa- 
tient It is hkely, therefore, that most 
patients should be treated through more 
than four fields and that those havmg 
measurements m excess of 13 cm should 
be given an doses of more than 200 r per 
treatment m order to complete the senes 
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m approximately four weeks The higher 
s kin doses probably can be tolerated weU, 
smce the greater number of fields wiU per- 
mit a longer recovery period between treat- 
ments a dmini stered to the same field 
It IS also hkely that those patients havmg 
measurements greater than 15 cm should 
have the external irradiation divided into 
two courses at mtervals of two to three 
months, with mtracavity radium apph- 
cation durmg the rest period 

It IS reahzed that external irradiation 
IS only one of the radiologist’s methods 
of treatment, and that, espeaally m 
patients of great thickness, the other 
technics (radium and transvagmal roent- 
gen therapy) must be utihzed in a co- 
ordmated manner in order to reach the 
goal of a full, cancerocidal dose to the 
primary lesion and its advanang exten- 
sions It IS hoped that this cahper may 


play a part in the evolution of an irradia- 
tion attack whereby there may be dehvered 
to every neoplastic cell m the cervix, pelvic 
hgaments, and regional lymph channels a 
lethal injury without exceedmg the toler- 
ance limit of the patient 

It IS possible that a similar cahper on a 
smaller scale nught be useful m detemuna- 
tion of the depth dose in other accessible 
orifices, such as the mouth 

SUMMARY 

A Simple cahper is described for assist- 
ance m accurate, individualized determma- 
tiou of the actual tumor dose in carcmoma 
of the cervix 

522 Medical Arts Bldg 
Tacoma, Wash 
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SUMARIO 

La Individuahzacidn de la Dosis Tumor en el Carcinoma del CueUo Utermo por Medio 

de un SenciUo Compds 


El senciUo compis aquf descnto ayuda a 
mdividuahzar la dosis tumor en la irradia- 
a6n externa por carcmoma del cuello 
utermo Introduada una rama del com- 
pds en la vagina y mantenido el extremo en 
contacto con la boca cervical (o la lesidn), 
la otra, encorvada adecuadamente (vease 
el grabado), es girada a su posicidn en la 
cara del abdomen en el centre aproximado 
de los campos predetermmados para tra- 


tamiento Luego se lee en una escala cali- 
brada la distanma entre las dos puntas del 
compds, correspondiendo la misma al espe- 
sor de los tejidos que tiene que atravesar el 
haz de rayos X para alcanzar el cuello 
Despu6s de detemunar las mediciones 
deseadas de los vanos campos, se consultan 
tablas guias para la dosis y la profundidad y 
puede trazarse un plan terap^utico basado 
en la real dosis tumor 



Effects of Contmuous Radiation 
on Chick Embryos and Developmg Chicks’ 

n Bone Manow, Lymphoid Tissue, and Penpheral Blood 
SHIELDS WARREN, M D , aad FRANK J DDION, M D 


T he following descnption of the 
effects of lethal and sublethal con- 
tmuous radiation on the bone marrow, 
lymphoid tissue, and blood of chick em- 
bryos and developmg chicks, by means of 
the isotope is the second part of a 
study embracmg all the tissues m these 
sub]ects and mdudmg measurements of 
the locahzation of the agent withm the 
tissues (2) 

The findmgs descnbed m the first report 
were bnefly as follows 

Radiation caused an over-all growth 
retardation resulting m small but well 
proportioned birds 

Both testes and ovanes were very radio- 
sensitive, the primitive germ cells bemg 
the most sensitive element The sper- 
matogemc cells of the testes remamed ex- 
tremely sensitive to radiation throughout 
their development, while the ova became 
more radioresistant as they matured 
Bone growth was retarded by radiation 
The carnage cells of the epiphyses were 
much more radiosensitive than the osteo- 
blasts and osteoclasts After irradiation 
ceased, the histologic changes were revers- 
ible and the bones regamed a normal 
histologic structure but remamed dwarfed 

MATERIALS AND METHODS 

P” combmed as KH 2 PO 4 was mjected 
into eggs which were incubated under the 
usual conditions of 38-39° C and 70-80 
per cent relative huimdity The mcubated 
eggs were dinded into groups according to 
the amount and time of injection In- 
jections varied m amount from 47 5 nc to 
300 mc At regular mterv'^als embryos 
and birds were selected at random from 


each group, killed by decapitation, and 
studied histologically 

In order to study radiation effects later 
m the course of development, subcutaneous 
mjections of approximately isotomc solu- 
tion of P*^ as KIH 2 PO 4 were made into 
twenty-four chicks after hatching Doses 
varied from those producmg no histologi- 
cally demonstrable effects to those causing 
death The smallest dose was 115 fic, the 
largest 3,696 juc 

EFFECT OF RADIATION ON BONE MARROW' 

Radiation had its cruaal effect on the 
blood-forramg tissues The concentration 
of the radioactive substance withm the 
bones caused heavier irradiation of bone 
marrow than of other tissues 
Hematopoiesis takes place durmg the 
early part of mcubation, largely m the 
blood islands of the vitelhne sac Be- 
tween the tenth and twelfth day of m- 
cubation, the bone marrow begins its 
hematopoietic function, and several days 
before hatching it is the chief source of red 
blood cells and granulocytes Blood-form- 
ing marrow develops m all bones, but the 
greatest number of hematopoietic cells is 
found m the long bones and vertebral 
bodies The liver and spleen do not 
appear to be of importance m hemato- 
poiesis in the embryo or young chick 
Erythrocytes form withm endothelial- 
Imed smuses of the bone marrow, appar- 
ently m commumcation with the circula- 
tion, and enter the circulation when they 
are mature Granulocytes are formed m 
the mtersmusoidal spaces and after reach- 
ing maturity migrate mto the curculation 
Hemocytoblasts, apparently the stem 


' done under Government Conuact N5-on 76 m the Laboratory of Pathologj of the Harvard 
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Fig 1 Femoral marrow from eighteen-day 
embryo given 120 pc on fourth day of incubation 
^larLed depletion of marrow with increase m pro- 
portion of undifferentiated immature cells without 
signs of regeneration Cells are irregularly scat- 
tered rather than m close pacLed idands as m 
normal (Fig 3) X800 

cells of both granulocytes and erythro- 
cytes, are found in the marrow, but most 
of the mature cells are formed by multi- 
phcation of early forms which have already 
partially differentiated and are fixed m 
their hne of development 

The range of normal counts determmed 
from our control birds durmg their first 
two months of hfe is given on Graph I 
The oval, nucleated, mature erj’throcytes 
of the chick measure approximately 12 2 p 
X 7 3 fi and contam hemoglobm in their 
cytoplasm There are heterophilic, eosmo- 
phihc, and basophihc granuloc)d;es which 
correspond roughly in appearance and 
relative frequency to their human ana- 
logues Lymphocytes resemble human lym- 
phocytes and are the most numerous of the 
leukoc}'tes 

Study of the platelets and the altered 
dottmg mechamsm of the blood of these 
irradiated chicks wffl be the subject of a 
subsequent report 

Ectopic hematopoiesis did not occur in 
any of our birds, even though many of 
them had marked pancytopema and no 
myeloid hematopoiesis There were no 
infectious processes seen m chicks with 
prolonged agranuloc}t;osis and lympho- 
penia, such as commonly accompany sum- 


lar blood pictures m mammals There 
were numerous petechial hemorrhages on 
the serous surfaces and in the muscles 
and Ijunphoid tissues of the most anemic 
buds, and some pulmonary edema, but 
these findings were almost tenmnal 

Our observation covered a period of 
contmued growth of the hematopoietic 
tissue Routme bone-marrow samples 
were obtamed from the tibia and femiu, 
a cemcal, a thoracic, and a lumbar verte- 
bra, and the skull 

Sublethal contmuous irradiation of em- 
bryos had two effects on the bone marrow 
first, proper maturation of the immature 
hematopoietic cells was inhibited, second, 
mitotic activity was reduced The effects 
on the granulocytic and red cell senes 
were not consistently different 

In the embryos given 100 nc on the 
eighth or fourteenth day of mcubation 
and those given 120 mc on the fourth day 
of incubation, the above effects were 
clearly seen and were most obvious m well 
calcified areas where the radiation was 
heaviest An mcrease m the proportion 
of immatiue forms, especially m the red 
cell senes, resultmg from reduced matura- 
tion, was first evident withm four days, 
reached a maximum m one week, and 
remained a stnkmg feature of the marrow 
for several weeks Durmg the first several 
days of irradiation, these immature cells 
showed no evidence of mjury and displayed 
some nutotic activity, but as radiation 
injury became more severe, the nutotic 
actixnty was greatly reduced, the number 
of marrow cells decreased, and the pro- 
portion of stem and blast forms mcreased 
These cells did not appear able to develop 
mto mature blood cells In the penod of 
most severe radiabon mjury, one to two 
weeks after mjection, the marrow con- 
tamed one-fourth to one-third the normal 
number of cells Most of these were 
immature forms and many were deeply 
basophihc, irregular in size and shape, 
showmg no mitoses (Fig 1) Even at tlus 
time, however, the reticulo-endothehal 
cells appeared to be unmjured Then, 
two to three weeks after mjection, with 
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Fig 6 Femoral marrow near lower epiphyseal 
line of normal seven-day chick Marrow is well 
filled with dose packed, hematopoietac cells 
X200 

radiation (180 and 200 txo) on the em- 
bryonic bone marrow was significantly 
different from the effect of sublethal 
doses Instead of a temporary inhibition 
of maturation and mitoses which resulted 
from the smaller doses, the larger doses 
promptly halted mitotic activity and 
maturation, as seen two to three days 
after mjection As the marrow cells were 
lost, they were not replaced, and after 
about one week of radiation, the number of 
marrow cells was reduced to one-third 
normal, but there was no increase in the 
proportion of immature forms, as seen with 
smaller doses Many of the immature 
cells of both senes were deeply basophihc, 
small, and irregular m shape The re- 
ticulo-endothehal cells did not appear 
mjmed After two weeks of irradiation, 
the marrow showed maximum mjury (Fig 
7) Only a few hematopoietic cells re- 
mained, and they were basophihc, irregular 
and immature, but the reticulo-endothehal 
cells were still unchanged The fat cells 
had undergone serous degeneration, with 
dinsion of mtercellular fat into numerous 
small droplets and the appearance of aa- 
dophihc granular protoplasm 

After two weeks, the level of residual 
radiation had apparently fallen below the 
pomt of suppression of mitosis and matura- 


tion and there were early signs of regenera- 
tion on the part of both the few rem ainin g 
immature hematopoietic cells and the 
reticulo-endothehal cells (Figs 8-10) 
There were scattered islands of stem and 
blast forms, which apparently had arisen 
from residual hematopoietic cells and were 
multiplying and undergomg some differ- 
entiation, although many of the cells of 
the red senes were rmcrocytic The re- 
ticulo-endothehal cells were promment 
and m several mstances apparently gave 
nse to hematopoietic stem cells This 
regeneration contmued but was msufficient 
to prevent the development of a fatal 
pancytopema several days later 

Discusston The extent of the effect 
of radiation on the bone marrow depended 
on the amount given Yet, regardless of 
the size of the dose, the same two basic 
effects were seen first, inhibition of normal 
maturation, second, depression of mitotic 
activity These two factors merely vaned 
m degree m the different senes of chicks 
previously descnbed 

That these effects were only temporary, 
smce apparently normal maturation and 
mitoses could be resumed after irradiation 
ceased, was well shown m these chicks 
The sublethal radiation mjunes of the 
marrow appeared to be completely re- 
versible Even the buds in which fatal 
anemia developed showed some regefiera- 
tion on the part of the few remammg hem- 
atopoietic and reticulo-endothehal cells 
shortly before death, after radiation had 
decreased This hematopoiesis, however, 
was not suffiaent to mamtam a blood 
count compatible with hfe 

The detemumng factor m recovery of 
the hematopoietic function after irradiation 
appeared to be the number of hemato- 
poietic cells which escaped fatal radiation 
injury Even though these cells may have 
appeared distmctly abnormal dunng the 
height of the radiation mjury, at least some 
of those that remamed seemed to resume 
normal appearance and function once 
radiation ceased Also worthy of em- 
phasis IS the formation of hematopoietic 
cells from the reticulo-endothehal cells. 
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Fig 7 Section near lower femoral epiphysis of seven -day-old chick given 200 fic on the fourteenth 
day of incubation Almost no hematopoietic cells are present Fat shows serous change Compare 
uith normal shown m Fig 6 X200 

Fig 8 Section near lou er femoral epiphysis of eleven-day chick given 200 /ic on fourteenth day 
of mcubation Early regeneration is evidenced by formation of small islands of hematopoietic cells 
Compare with empty marrow of bird from same group examined four days earlier (Fig 7) High- 
power view of these regenerating islands given in Fig 10 X 200 



Fig 9 Femoral marrow near lower epiphyseal Ime of rune-day chick given 200 /ic on fourteenth 
day of incubation Two islands of regenerating stem and blast forms show very shght maturation 
Note mitotic figure near the lower part of the picture X800 

Fig 10 Femoral marrow near lower epiphyseal Ime of eleven-day cluck given 200 pc on four 
teenth day of mcubation Regenerating islands are larger than two days previously (Fig 9) Some 
maturing cells (left) illustrate maturation the second step in the marrow regeneration Lower 
magnification of this marrow is shown in Fig 8 (Compare with normal marrow of seven -day chick 
m Fig 4 ) XSOO 

which seemed to suffer relatively httle poietic tissue, composed mainly of a 
from the radiation relatively unchanged reticulo-endothehal 

With regard to the problem of re-estab- stroma and a few remaimng hematopoietic 
hshed hematopoiesis after radiation in- cells, is still fertile ground for hemato- 
jury. It follows that, after radiation of the poietic acbinty This is evident from the 
marrow has ceased, the injured hemato- resumed activity on the part of the residual 
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Fig 11 Thymus from normal thirteen-day embrvo Note large lobules irell filled with 
lymphocytes The medulla can be seen near the bottom of the picture XlOO 

Fig 12 Thymus from thirteen-day embryo given 120 pc on fourth day of incubation It 
IS smaller with fewer lymphocytes than normal On the left, the fibroreticular stroma can be 
discerned but it is almost devoid of lymphocjtes XlOO 

Fig 13 Thvmus from fifteen-dav embryo given ISO pc on fourth day of mcubation It is 
much smaller than normal thirteen-day embryn thymus and does not show the usual cortical 
medullary division XlOO 


hematopoietic cells It is obnous that the 
marrow stimulants would be of Very 
hrmted value m the almost complete 
absence of hematopoietic cells Trans- 
fusion would be effective, but only tem- 
porarily, as a measure for a large number 
of cases, it is impractical If feasible, the 
development of a method of replenishmg 
the dimimshed marrow cells would afford a 
rational approach to the treatment of such 
mjunes 

EFFECT OF RADLATION ON LYUPHOID TISSUE 

The arculatmg Ijinphocydes arise largely 
m the thimius, spleen, cecum, and tonsds 
Since Ij-mphopoiesis is the same m all 
locations, we wdl hmit our discussion to 
the th-vmus The thymus consists of two 
paired chams of nodules extendmg through 
the whole length of the neck and l 3 Tng 
adjacent to the carotid sheaths for most 
of their course 

About the twelfth day of incubation, 
when the blood islands of the yolk sac 
begm to degenerate and the bone marrow 
takes on the function of hematopoiesis, 
the primitive epithehal anlage of the 
thAunus becomes l)Tnphoid m character 
and shows much rmtotic acbrntj* This 
change in the character of the thjunus 
appeared to be an situ differentiation 
of the epithehal cells rather than a result 


of infiltration of Ijunphoid cells from the 
outside From the twelfth to the sixteenth 
day, a high nutotic rate m the IjTnphocjdes 
continues and the th)Tnus attains its de- 
fimtive structure It is histologically ver)’- 
similar to human thjmius — ? e , a cortex 
densel}’’ packed with small and medium 
IjTnphocjdes m an mconspicuous reticular 
stroma and a medulla composed of a 
reticulo-endothehal stroma m which are 
found Hassall’s corpuscles and a thm 
scattermg of l}Tnphoid cells The thymus 
retams this structure and contmues to 
grow dunng the first two months of life 
The mjection of 100 pc into fourteen- 
da^’-'old embryos caused an almost im- 
mediate complete cessation of rmtosis, 
followed m two to three weeks by excessive 
proliferation of hnnphocjdes Suppression 
of mitosis was noted two to four da^’^s 
after mjecfaon, when there was an average 
of one mitosis per oil-unmersion field as 
compared to twelve to fifteen rmtoses m 
the normal thjTnus of the same age At 
this time, the number of lymphocytes 
was obnousty dimimshed and the bulk 
of the organ had decreased to three-fourths 
of its normal size But five days after 
mjection the mitotic counts were a third 
instead of a twelfth of the normal, and a 
day later, t e , six da} s after mjection, 
mitoses had mcreased to half the normal. 
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although the loss of lymphocytes m the 
cortex was still evident (Fig 16) A 
reactive over-compensation was apparent 
eighteen to twenty-two days after mjection, 
when the imtotic count was four tunes 
higher than normal 

As would be expected, 200 /xc on the 
fourteenth day of mcubation produced a 
more severe and prolonged injury A 
practically complete cessation of mitosis, 
together with destruction of many lympho- 
cjdes, occurred m two to four days as 
with the smaller dose, but the response 
to this mjury was delayed and there was a 
lapse of four to six days rather than one to 
three days before mitosis returned to 
half the normal and the depleted structure 
began to fill m with immature lympho- 
cytes The response to injury, as evi- 
denced by excessive mitotic division m the 
lymphoid cells, was similar to that noted 
with the smaller dose Mitotic counts 
were five tunes the normal values, sixteen, 
eighteen, and twenty days after in- 
jection By this tune the thymus had 
recovered to virtually normal structure, 
but there were still agranulocytosis and a 
near-fatal anemia, and the bone marrow 
was only beginning to show regeneration 

The same sequence of changes was 
noted when 120 tic was admmistered to an 
embryo foiu days old Nme days later 
the thymus was half the normal size, 
only partly filled with lymphocytes, and 
entuely devoid of rmtoses (Fig 12) Some 
evidence of recovery was noted three to 
five days later, on the eleventh and foiu- 
teenth days after mjection, with a rise m 
the mitotic count to half the normal and a 
majority of large and immatiue lympho- 
cytes Histologically, recovery was com- 
plete tune days after the appearance of 
the most severe mjury and eighteen days 
after mjection The thymus was staU 
small, however, but m a seven-week-old 
bud there was no evidence that the gland 
had been injiued 

A prolonged retardation of growth of the 
thymus was noted after mjection of 180 /xc 
on the fourth day of mcubation Nme 
days after mjecbon the thjmus was one- 



Ftg 14 Thymus from normal nme- 
teen-day embryo (one day before hatch- 
ing) Note thick cortex well packed with 
lymphocytes X50 

half normal size and closely resembled that 
of an embryo two or three days younger, 
except for decreased mitotic activity 
Eleven days after mjection, the thymus 
was stiU one-half normal size but showed a 
normal rmtotic rate (Fig 13) There 
seemed to be an inhibition of formation of 
the usual cortico-meduUary structure 
The thymus was composed mainly of a 
reticulo-endothehal stroma and large, im- 
mature lymphoid cells, with only a few 
mature lymphocytes Seventeen days 
after mjection, the cortico-meduUary struc- 
tiue was present and nutotic activity was 
normal, but the thymus was two-thuds 
normal size Two hundred nc on the 
eighth day of mcubation had a more 
marked i nh ibitory action but the effect 
was otherwise similar Twelve days later, 
the thymus was one-thud normal size, 
the cortex was poorly developed, and little 
mitotic activity was present (Fig 15) 
Twenty-seven days after mjection, the then 
fifteen-day-old chicks were monbund from 
^^treme anenua, but mitotic activity was 
at a normal level m the thymus, although 
the organ was still small and presented 
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Fig 15 Thymus from one-day chick given 200 lic on eighth day of incubation 
It IS markedly hypoplastic and shows no cortical medullary division X 50 
Fig 16 Thymus from hatching chick given 100 #ic on fourteenth day of incuba- 
tion It IS smaller than control in Fig 14 and its corte\ shows loss of lympho- 
cytes X50 



Fig 17 Secbon through thymus of normal fifteen-day chick Cortico medullary structure is well 
formed and cortex is densely packed mth lymphocytes X40 

Fig IS Thymus from fifteen-day chick given 200 /ic on eighth day of incubation It is mark- 
edly hypoplastic Cortex is poorly developed and in some places absent entirely Because of the 
small size of the thymus the Hassall’s corpuscles are closer together than normal and give the im- 
pression of relative increase X40 


numerous cortical hemorrhages (Fig 18) 
Injection of chicks produced an injury 
and recovery sirmlar to that found m 
irradiated embryos, the injury being pro- 
portional to the amount of radiation 
The fatal and near-fatal doses produce 
changes identical to those seen in the 
moribund fifteen-day chicks given 200 pc 
on the eighth day of incubation 

Discussion In summarizing the effects 
on the lymphoid tissue in the thymus, 
there are several things that stand out 
First, the high degree of sensitivity to 
radiation of the lymphocytes is shown by 
the marked suppression of mitotic actiinty 
and m appreciable thinning out of the 
cells two to four days after injection 


This occurred ei en with the smallest dose 
of 100 pc Only the gonads showed as 
early a response as this 

Second, regeneration of lymphoid tissue 
was rapid and started soon after injury 
Except when large doses were given to 
young embryos, recovery was complete 
even in ammals dying from anemia 
Recovery was imtiated from two to six 
days after the most severe depression of 
mitotic activit) and was complete usually 
in less than three weeks The histologic 
recovery of the thymus was more rapid 
than the recovery of the cuculatmg lymph- 
ocyte count The excellent recovery was 
no doubt due to the short duration of the 
injury This was greatest during the 
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first few days after injection, before there 
was any appreaable concentration m the 
bone and the P^- was more or less imi- 
fonnly distributed through the embryo 
Third, the response to the injury was 
not only prompt and adequate, but was 
excessive Long after the thymus had 
returned to a normal histologic condition 
the mitotic activity remained abnormally 
high This may be related to the com- 
pensating hyperplasia seen in some ammal 
tissues following irradiation 

BLOOD 


The averages of the blood counts of these 
groups of birds are given on Graphs I, II, 
and III as absolute counts of red cells, 
granulocytes, and lymphocytes per cubic 
millimeter Values obtamed from the 
control birds are also given on each graph 
Blood cells m cuculation are relatively 
resistant to radiation (1) The course of 
blood counts durmg and after irradiation 
IS largely determined, therefore, by two 
factors first, the degree of injury to the 
immature and developmg cells of the hem- 

C OUNT S 



• INJCCTIO CHICKS - zas e days after hatching 

Graph I 


EFFECT OF RADIATION ON PERIPHERAL 
BLOOD COUNTS 

To estabhsh the changes in the pe- 
ripheral blood counts durmg and followmg 
irradiation, we subcutaneously mjected 
chicks of three different age groups with 
P®- and compared the blood counts -with 
counts obtamed from ten control chicks 
raised under the same conditions Four 
six-day chicks were mjected with 235 iic, 
4 nmeteen-day chicks with 300 juc, and 
3 twenty-eight day chicks with 760 fic 


atopoietic system, and second, the length 
of life of the cuculatmg cells The pre- 
\nously described changes m the bone 
marrow of irradiated embryos and chicks 
showed that there was no great difference 
m the radiosensitinty between the granu- 
locyte senes and erythrocyte senes The 
lymphoid tissues, on the other hand, 
showed earher injury and more rapid 
recovery than did bone marrow, partly 
because of the concentration of P®^ 
bones, which pemutted only a relatively 
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Fig 15 Thymus from one-day cluck given 200 mc on eighth day of incubation 
It IS markedly hypoplastic and shows no cortical medullary division X 50 
Fig 16 Thymus from hatchmg chick given 100 pc on fourteenth day of incuba- 
tion It IS smaller than control in Fig 14 and its cortev shows loss of lympho- 
cides X 50 



Fig 17 Section through thymus of normal fifteen-day chick Cortico-medullary structure is well 
formed and corte\ is densely packed mth lymphocytes X40 

Fig 18 Thjmius from fifteen-da> chick given 200 pc on eighth day of incubation It is mark- 
edly hypoplastic Corte\ is poorly developed and in some places absent entirely Because of the 
small size of the thymus the Hassall s corpuscles are closer together than normal and give the im- 
pression of relative increase X40 


numerous cortical hemorrhages (Fig 18) 
Injection of chicks produced an mjury 
and recovery sirmlar to that found m 
irradiated embryos, the injur)'^ being pro- 
portional to the amount of radiation 
The fatal and near-fatal doses produce 
changes identical to those seen in the 
monbund fifteen-day chicks given 200 pc 
on the eighth day of incubation 

Discussion In summarizing the effects 
on the hmphoid tissue in the thymus, 
there are several things that stand out 
First, the high degree of sensitivity to 
radiation of the lymphecj-tes is shown b}”^ 
the marked suppression of mitotic actmty 
and m appreciable thinning out of the 
cells ti\o to four days after injection 


This occurred ei en with the smallest dose 
of 100 pc Only the gonads showed as 
early a response as this 

Second, regeneration of lymphoid tissue 
was rapid and started soon after injury 
Except when large doses were given to 
young emblems, recover)^ was complete 
even in ammals dying from anemia 
Recovery was imtiated from two to six 
days after the most severe depression of 
mitotic activity and was complete usually 
in less than three weeks The histologic 
recovery of the thymus was more rapid 
than the recovery of the circulatmg lymph- 
ocyte count The excellent recovery was 
no doubt due to the short duration of the 
injury This was greatest during the 
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to radiation seen m the two preceding 
groups was repeated here The lympho- 
cyte count dropped sharply the first day 
and then more gradually, reachmg a low 
of 6,000 per cu mm m five days before 
recovery began No accurate lymphocyte 
counts could be calculated after the thirty- 
sixth day of age The red count remained 
unchanged for five days and then fell off, 
reachmg 1,000,000 per cu mm mneteen 
days after mjection and staymg near this 
level throughout the remammg week of ob- 


and reachmg a low point withm three to 
five days after onset of radiation The 
return to normal varied with the amount 
of radiation, and was shorter for lympho- 
cytes than the other cell types, but was not 
as rapid as evidence of histologic repair 
in the thymus The granulocytes dropped 
more gradually, and virtual agranulo- 
cytosis resulted m about two weeks The 
recovery phase for the granulocytes was 
longer than for the other cell types The 
red count remained withm normal levels 


BLOOD COUNTS 
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serration The granulocyte count rose 
shghtly one day after mjection and then 
fell gradually, these cells almost completely 
disappearmg from the circulation twelve 
days after mjection This near-agranulo- 
cytic level was mamtamed throughout the 
remammg two weeks of obser\’’abon 

Disaisswn All groups showed the 
same general pattern of peripheral blood 
cell changes durmg and followmg irradia- 
tion The lymphocyte count was affected 
first, fallmg sharply in the first few days 


for several days and then gradually feU, 
reachmg a low value m fifteen or twenty 
days The recovery phase was only 
shghtly longer than for the lymphocytes 
The lag period after uradiation before the 
fall of the red count is much longer m 
animals with non-nudeated red cells 
Smce the lag period is related to the length 
of hfe of arculatmg cells, it would appear 
hkely that the CHculating nucleated red 
blood cell m the chick is shorter-hved than 
non-nudeated red blood cells m mammals 
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SUMMARY 

Internal irradiation by in smaller 
doses inhibited maturation of the im- 
mature hematopoietic cells and reduced 
the mitotic actnaty^ These changes were 
reversible and after the radiation had 
dimmished, the bone marrow returned to 
normal The larger doses of radiation, 
which eventual!}’’ caused a fatal anemia, 
produced an immediate and virtually com- 
plete cessation of mitotic activity and 
maturation In this group, after the 
radiation had decreased significantly, the 
few remaining hematopoietic and reticulo- 
endothehal cells began to show mitotic 
actiA’ity and maturation, but m an amount 
msuffiaent to prevent the development 
of an anemia which proved fatal several 
days later 

The l}Tnphoid ’tissue of the thymus was 
-very sensitive to radiation and showed an 
almost immediate marked reduction of 
mitotic actiiuty, which lasted untd most 
of the retamed P^- had been concentrated 


m the bones Recovery was rapid, and 
aU but the most severe of these mjunes 
were reversible 

Peripheral blood counts followed a defi- 
mte pattern durmg and foUowmg irradia- 
tion The lymphocyte count fell first 
and recovered before the other cell types 
The granulocyte count fell next most 
rapidly and recovered most slowly The 
red cell count dropped most slowly and 
returned to normal midway between lym- 
phocyte and granulocyte counts 

Note The authors are indebted to Dr Ohve 
Gates for invaluable assistance m this -work 

25 Shattuck Street 
Boston 15, Mass 
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SITMARIO 

Efectos de la Irradiacidn Contmua sobre los Embnones de Polio y los Polios en Vfas de DesarroUo 
n Medula Osea, Tejido Linfoideo y Sangre Penf^nca 


Contmuando sus estudios de los efectos 
de la irradiacidn contmua, con P®-, sobre 
los embnones de polio y los poUos en de- 
sarroUo, los AA estudiaron la medula 6sea, 
el tejido hnfoideo y la sangre penf6nca 
Las dosis mds pequenas de irradiaadn 
mtema con P®- mhibieron la maduraadn 
de las c€lulas hematopoy^ticas mmaduras y 
atenuaron la acti\udad canoqum6tica 
Esas alteraaones fueron reversibles, y 
despuds de dismmmr la irradiacidn, la 
mddula 6sea volvi6 a lo normal Las 
dosis mayores de rayos, que con el bempo 
provocaron anerma letal, produjeron cese 
mmediato y virtuahnente completo de la 
canoqumesis y la maduraadn En este 
grupo, despuds de disrmntur significa- 
bvamente la irradiaadn, las pocas cdlulas 
hematopoydbcas y rebculoendoteliales res- 
tantes comenzaron a revelar acbndad 
canoqmndbca y maduracndn, pero en 
proporcidn msufficiente para impedu la 


apanadn de ima anerma que resultd letal 
pocos dfas despuds 

El tejido hnfoideo del timo se mostrd 
muy sensible a la irradiacidn y reveld 
casi mmediatamente baja decidida de la 
canoqumesis que durd hasta que la mayor 
parte del P®- retemdo se habfa concentrado 
en los huesos La reposiadn fud rdpida, y 
todas las lesiones, aparte de las mds 
graves, fueron reversibles 

Las numeraciones de la sangre pen- 
fdnca se conformaron a un patrdn bien 
defimdo durante la irradiacidn y despuds 
La fdrmula hnfocitana bajd y se repuso 
antes que las de las otras cdlulas La 
fdrmula granulocitana vmo despuds en la 
rapidez de su descenso y fud la que se 
repuso con mayor lentitud La entro- 
citana fud la descendid mds lentamente 
y en su retomo a lo normal ocupd un 
puesto medio entre la hnfoatana y la 
granuloatana 



EDITORIAL 


Fluoroscopy vs Films in the Gastro-Intestmal Examination 


The question of the relative values of 
fluoroscopy and radiography in the roent- 
gen diagnosis of lesions of the gastro-intes- 
tinal tract has been peremally debated 
smce the early days of roentgenology In 
this country, Carman was a bnlhant pro- 
tagomst of the fluoroscopic examination, 
devdopmg it to such a high degree that 
radiography, m his hands and those of 
his followers, assumed secondary impor- 
tance Cole and his assoaates, on the 
contrary, were strongly convmced that 
serial roentgenograms taken m several 
positions, to show aU parts of the stomach, 
were the primary requisite for exact diag- 
nosis These opposmg views have under- 
gone many modifications with the passage 
of the years until today a standard gastro* 
mtestmal study usually represents a skill- 
ful blendmg of the two 

Other factors have come to play a role 
from time to tune, and each has left its 
unprmt on the general picture The dan- 
ger to the operator inherent m fluoroscopy 
was early recognized, and even Carman 
(1), the foremost advocate of the method, 
warned of its attendant hazards, especially 
damage to the blood and blood-formmg 
organs The mcreasmg mcidence of dis- 
eases of the hemopoietic system among 
radiologists is ample proof that this wam- 
mg was timely and — unfortunately — that 
it has been too largely disregarded Spot- 
film radiography has slowly come into the 
picture and has found numerous advocates 
of vanous degrees of enthusiasm Many 
have used it hesitantly because of the fear 
of roentgen mjury either to the patient or 
to the operator More recently photo- 
roentgenography, with multiple exposures 
on small films, has entered the field, and 
its possibilities for supplanting the older 


methods of exarmnation are bemg explored 
at several radiological centers 

In a Symposium presented at the 1948 
meetmg of the Radiological Soaety of 
North America, pnnted in the present issue 
of Radiology, the vanous aspects of this 
problem are discussed m the light of mod- 
em roentgenology Hams furmshes a well 
rounded picture of the techmc of fluoros- 
copy and the results which may be attained 
by its use He holds it to be of prune 
importance m the diagnosis of lesions of 
the stomach and duodenal cap and regards 
films as of secondary significance Tem- 
pleton, while agreemg that fluoroscopy is 
an essential part of the exammation, be- 
lieves that films will often reveal lesions 
which the fluoroscopist has missed, and 
that the objective evidence which they 
furnish IS of defimte advantage He ad- 
vocates the use of the fil min g fluoroscope 
to obtam senal films of aU parts of the 
stomach and amphfies the details of this 
techmc in his discussion followmg the 
symposium Morgan has contributed val- 
uable mformation regardmg the physical 
problems of fluoroscopy and spot-film 
radiography and offers practical sugges- 
tions for safeguarding both the patient and 
the radiologist a matter which requires 
periodic reiteration The excellent papers 
on gastroscopy, by Dailey, and on the 
clinical aspects of peptic ulcer, by Wilbur 
and Watts, round out the discussion and 
are deserving of careful study 

In reachmg a decision as to the technic 
to be followed m exammation of the gastro- 
intestmal tract, one must consider the 
ends to be accomplished It goes without 
saying that the pnmary objective is an 
accurate diagnosis of the earliest mam- 
festations of any organic lesion, more es- 



882 


Editorial 


June 1949 


peaally cancer This granted, certain 
other considerations call for attention In 
institutions where the emphasis is upon 
teachmg, it is mevitable that films will 
play a prominent role, as the fluoroscopic 
image can be viewed by relatively few 
students A similar condition will obtam 
m situations where the referring physician 
IS accustomed personally to review the 
films In chmcs where routme gastro- 
mtestinal studies are a common practice, 
the radiologist may decide upon the tj^pe 
of procedure which he feels wiU assure a 
high degree of accuracy without unduly 
prolonging the exposure time It is thus 
apparent that no one type of exanunation 
can arbitrarily be designated the "best” 
for all radiologists or all mstitutions 

I\^ere large numbers of gastro-mtestmal 
studies are performed, with a considerable 
radiation exposure, it is acknowledged 
that there is a measurable risk mvolved 
It is also pretty generally agreed that, 
imder present conditions, m spite of this 
potential danger, fluoroscopy must occupy 
an important place m the exanunation 
It behooves the radiologist, therefore, to 
see that his department is sufficiently 
staffed to permit a rotation of work, so that 
each fluoroscopist may regularly spend a 
certam number of days at duties not in- 
volvmg exposure to radiation Nor can 
too strong emphasis be placed upon 
adequate protection in the form of lead 
rubber aprons and gloves, which are all 
too often omitted because of the mcon- 
vemence attendmg then use The dan- 
gers of secondary radiation and how best 
to mmimize them have been clearly pomted 
out by hlorgan Careful attention to 


these details will ehmmate many of the 
hazards of fluoroscopy Our yoimger men 
should be taught fuU respect for the dan- 
gers of radiation — as well as for its useful- 
ness — and should be mstructed as to the 
means of cncumventmg mjury by observ- 
mg simple rules of protection 

Techmcal changes are takmg place that 
are modifymg and may ultimately change 
completely our methods of gastro-mtestmal 
exanunation Already mass surveys are 
bemg made by Morgan (3) with the 
Schnudt camera Others (2, 4) are conduct- 
mg similar studies by fluoroscopy alone 
or m combmation with films The fluoro- 
scopic method may itself be revolutionized, 
and its diagnostic efficiency multiphed, 
by further development of recently sug- 
gested procedures for amplification of the 
fluoroscopic image With the chmcal de- 
mands for mass surveys and the mtro- 
duction of improved methods for them 
accomplishment, it is not beyond the 
realm of possibihty that, hke similar sur- 
veys m the field of tuberculosis, these may 
be used to screen out the normal subjects, 
while more complete ex amin ations are 
reserved for those with evidence of an 
orgamc lesion 
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ANNOUNCEMENTS AND BOOK REVIEWS 


POSTGRADUATE COURSE IN 
MEDICAL ASPECTS OF NUCLEAR ENERGY 
UNDrERSITY OF CALIFORNIA 

A postgraduate course tn the medical aspects of 
nuclear energy is being offered at the Universitj' of 
Cahfomia, San Francisco, Aug 29 through Sept 
3, 1949 Dr Joseph G Hamilton, Assoaate Pro- 
fessor of Expenmental Medicme and Radlolog>^ 
University of California Medical School, and Assoa- 
ate Professor of Medical Phj'sics and Director of 
the Crocker Laboratory, University of Cahfomia, 
IS General Chairman of the course Other officers 
of instruction include, Luis W Alvarez, Ph D , 
Austen M Brues, M D , Simeon Cantnl, M D , 
Andrew H Dowdy, M D , John Gofman, Ph D , 
M D , John H Lawrence, M D , Bertram V A 
Low-Beer, M D , Edwm M McMillan, Ph D , 
Stacy R Mettier, M D , Earl R Miller, M D , 
Edith H Qmmby, SaD , Kenneth W Scott, 
Ph D , Glenn T Seaborg, Ph D , Curt Stem, Ph D , 
Robert S Stone, M D , Robert L Thornton, Ph D , 
Shields Warren, M D , Stafford Warren, M D 

Inquiries as to enrollment should be addressed to 
Stacy R Mettier, M D , Office of Medical Ex- 
tension, University of California Medical Center, 
San Franasco 22, Calif 

BROOKLYN ROENTGEN RAY SOCIETY 

At a recent meeting of the Brooklyn Roentgen 
Ray Soaety, the following officers were elected for 
the ensuing jear President, Dr John Pepe, 
Vice-President, Dr B Ehrenpreis, Secretary- 
Treasurer, Dr J Daversa, 603 Fourth Ave , Brook- 
l)Ti, N Y 

CHICAGO ROENTGEN SOCIETY 

The newly elected officers of the Chicago Roentgen 
SoaeW, for 1949-50, are T J Wachowski, M D , 
President Frank Hussey, M D , Vice President, 
John H Gilmore, M D , 720 N Michigan Ave , 
Chicago 1 1 , Secretary -Treasurer 


Di Rienzo, Wce-President, Dr Juan I Zomlla, 
General Secretary, Dr Jose R Aguirre, Permanent 
Secretary, Dr Lidio G Mosca, Tucuman 275, 
Santiago del Estero, Argentine, Treasurer, Dr 
Robert Alvarez 

SUGGESTED MODEL CONTRACT FOR 
HOSPITAL RADIOLOGISTS 

The attention of radiologists is called to a sug- 
gested model contract for hospital radiologists, 
appeanng m California Medtane for Apnl 1949 
This contract was prepared bj and as a result of 
joint conferences between legal counsel for the 
Caltfomia Medical Assoaation and counsel for the 
Assoaation of California Hospitals It has been 
approved by the Coimal of the Medical Assoaation 
and at the tune of pubhcation was awaiting final 
action by a speaal committee of the hospital group 

DR EDITH H QUIMBY HONORED 

Dr Edith H Quimby, Associate Professor of 
Radiologj^ at the College of Physiaans and Sur- 
geons, Columbia Umversitj', was the reapient of 
one of the four Amencan Design Awards for creative 
thinking annually presented by the firm of Lord 
& Taylor, New York City The award, which was 
made at a luncheon at the Waldorf Astona, on 
May 4, was m recognition of Dr Qmmby ’s work 
with radioactive matenals 

BOOKS FOR CHILE 

The National Committee for Chile is soliatmg 
copies of medical penodicals of the last ten years 
and recent medical books for the hbrary of the 
Medical School of the University of Chile, to replace 
reference matenal recently destroyed by fire 
Any contributions should be sent to the National 
Committee for Chile, Room 318, Librarx^ of Con- 
gress, Washington, D C 

Books Received 


ARGENTINE RADIOLOGICAL ASSOCIATION 

Tlie newh organized Asoaaadn Argentina de 
Radiologfa has announced plans for its Pnmer 
Congreso de Radiologfa to be held m Santiago del 
Estero Argentina, in Jul\ 1949 The following are 
tlic offiaal themes of the congress Radiologic 
Exploration of the Bronchopulmonaiy SWem, 
Radiologx of Bronchopulmonan Tumors, Radiol- 
og} of Gastnc Diseases Radiologx of the Extra- 
hepatic Biharx Tract, Radiothcrapi of Cutaneous 
AtTcctions 

The President of the Assooabon is Dr Sabmo 
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heading, and such noUce may be regarded as recog- 
nition of the courtes\ of the sender Reviews will be 
published in the interest of our readers and as space 
permits 

Cardiac Catheterization rv Congenital He\rt 
Disease A Cclxtcal a\d Physiological 
Stud\ in Infants and Children By AntirL 
CouRN.L\m, MD, Assoaate Professor, Depart- 
ment of Mcdiane, College of Phraaans and 
bui^ns, Columbia Uni%ersit\, Janet S Bald- 
win, M D , Assistant Professor, Department of 
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Pediatrics, New York Unnersit} College of 
Medicine, and Aaron Hdimelstein, iM D , 
Instructor, Department of Surgery, College of 
Phisiaans and Surgeons, Columbia Umversitj 
A ^olume of lOS pages, with numerous illus- 
trations Pubhshed by The Commonwealth 
Fund, New York, 1949 Price S4 00 

Atemregelung als Heilmittel B} Prof Dr 
Ludwt;g Hofbader, Union Umversiti , Albany 3, 
NY A lolume of 100 pages, with 33 illustra- 
tions Pubhshed bj Wilhelm Alaudnch, Yien, 
Austria, 1948 Price S2 50 


Book Reviews 

Lung Dust Lesions (Pn-eumoconiosis) \'ersus 
Tuberculosis By Lewis Gregory Cole, 
D F R C R A volume of 474 pages, with 
oier 400 illustrabons Pubhshed b} American 
Medical Fdms, Inc , White Plains, N Y" , 1948 
Price SIO 00 

In 1940, Lewis Oregon Cole, then Duector of 
Sihcobc Research for the John B Pierce Foundabon, 
and his son, the late Y dham Gregory Cole, pubhshed 
theu Story of Dusty Lungs A Prehmimry Report 
There now appears this more elaborate treatise, 
summarizing the observations of these two mvesti- 
gators o^ er a penod of some fourteen years The> 
were assisted in their studies bj many other workers 
m this field, to whom generous credit is gn en for case 
reports, specimens, and speaal forms of clmical and 
techmcal aid 

Dr Cole states that his object has been to stud\ 
the lungs of persons who have inhaled various 
quantibes and qualities of dust and to present the 
results in simple terms with suitable illustrations, 
to describe the roentgen observations m such cases, 
and to correlate these with the pathological findings 
He has sought further to distmgmsh dust lesions 
from those of other pathology and, finallj , to apph 
the data vhich he has assembled to certain soaal 
and economic problems grouing out of dust ex- 
jxisure m industn. 

As the title indicates, particular stress is placed 
upon the similantv of mam dust lesions to tuber- 
culosis and the importance of comparmg and differ- 
entiating the two, to which end a lansh use has been 
made of roentgenograms, photormcrographs, and 
drawings The concluding chapter of the work is 
del oted to matters of technic, including details of 
theroentgenographic demonstration of chest lesions 
and a step-b\ -step description of the procedure 
emploi ed for obtaining photomicrographs 

Dr Cole s handling of his subject is onginal and 
stunulabng its \en unorthodox} contnbutmg to 
its interest Y orkers m this field will find this 
volume not onh informatii e but thought-proi okmg 
to a high degree 


A Symposium on the Use of Isotopes in Biology 
ANT) Medicine Contributions by nmeteen lead- 
mg saentists Rejiort of a Conference conducted 
at the University of Yhsconsm, Madison, Wis , 
September 1947 A volume of 446 pages Pub- 
hshed by the University of Yhsconsm Press, 
Madison, Yhs , 1948 Price S5 00 

There was held at the Umversity of Ylsconsin, 
m September 1947, a S 3 ’mjX)Siiim on isotojnc research 
as apphed to mediane and biolog} , partiapated in 
by the nation’s leaders m this new field of study 
The major papers of the Symposium are now pub- 
hshed m book form, offering m the scope of a few 
hundred pages an authoritative exposition of this 
subject b} those most highlj qualified to discuss it 
An mtroductor}’- chapter, furmshmg an histoncal 
background for the use of isotopes m biochenustry, 
IS followed b} sei eral papers on the preparation and 
a\ adabihty of isotopes and their distribution by the 
Atomic Energ}’^ Commission, a group of techmcal 
articles on the preparation of compounds and 
measurements of radioactivity, a senes on the re- 
sults of tracer studies and their medical apphcations, 
a chapter on the therapieutic use of radioactive 
phosphorus and one on the treatment of thyroid 
disease bv radioiodme Two chapters are devoted 
to health h azards m the use of radioactive isotopes 
and measures for the protection of property and 
personnel The concluding papers on the jjohtical 
and social imphcations of atomic energy sum up the 
attitude of the scientist to what is unquestionably 
the most serious problem of our tune. 

The number who had the privilege of attendmg the 
SjTnposium at hladison was limited It is well to 
hav e made avadable to others who are interested m 
this new field of research the wealth of matenal 
that was presented there This book is recom- 
mended as an authontative and useful source of 
information to all who are engaged in research in 
the clmical application of isotojies to mediane and 
biolog} and to the far greater number who look with 
interest to the results of such investigations 

AIedical X-Ray Protection up to Two Million 
Volts National Bureau of Standards Hand- 
book 41, Issued Alarch 30, 1949 (superseding 
Handbook 20) For sale bi the Superintendent 
of Documents, Y’^ashmgton, D C Price 15 
cents 

This handbook on roentgen jirotection was pre- 
pared bi a Subcommittee made up of H O Ytyckoff, 
Chairman, C B Braestrup, L L Call, E E Charl- 
ton, A C Cipollaro, AI D , M Fnedman, M D , 
Russell Morgan, AI D , R R Newell, AI D , E VJ 
Philleo, Scott Y Smith, John Trump, and J L 
Yeatherwax It sets forth conaselj standards of 
safety for the installabon and use of high voltage 
x-rav equipmenL For further details of its prepara- 
tion and content, see the Editorial by Dr Launston 
Taylor in Radiologx for Alav 1949 



RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Editor’s Note Secretanes of state and local radiological soaeties are requested to co-operate in keeping this 
section up to-date by notifying the editor promptly of changes in officers and meeting dates 


Radiological SociETy op North America Secre- 
tary-Treasurer, Donald S Childs, M D , 713 
E Genesee St , Syracuse 2, N Y 
American Radipm Society Secretary, Hugh F Hare, 
M D , 606 Commonwealth Ave , Boston 16, Mass 
American Roentgen Ray Society Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology Secretary, William 
C Stronach, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, A M A Secretary, U V 
Portmann, M D , Cleveland Clmic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary- T reasurer, 
W D Anderson, M D , 2501 6th St , Tuscaloosa. 

Aikansaa 

Arkansas Radiological Society Secretary, Fred 
Hames, M D , Pme Bluff Meets every three 
months and at meeting of State Medical Society 

California 

Californu Medical Association, Section on Radi- 
ology Secretory, Sydney F Thomas, M D , 
Palo Alto Clmic Palo Alto 

East Bay Roentgen Societv Secretory, Dan 
Tucker, 434 30th St , Oakland 9 Meets monthly, 
first Thursday, at Peralta Hospital 
Los Angeles Radiological Society Secretory, 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly, second Wednesday, County Soaety Bldg 
Northern California Radiological Club Secretary, 
Charles E Grayson, M D , Medico-Dental Bldg , 
Sacramento 14 Meets at dmner last Monday of 
September, November, January, March, and May 
Pacific Roentgen Society Secretary, L Henry 
Garland, M D , 450 Sutter St , San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Society Secretary, R F 
Niehaus, M D , 1831 Fourth Ave,, San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Franusco Secretary, 
Wm F Reynolds, M D , Umvcrsity Hospital, 
San Francisco 22 Meets third Thursday at 7 45, 
January to June at Stanford University Hospital, 
Julj to December at San Francisco Hospital 

Colorado 

Colorado Radiological Society Secretory, Mark S 
DonoYan M D 300 Majestic Bldg , Den\ cr 2 
hfeets thud Fndaj of each month, at the Colorado 
School of Medicine and Hospitals 

Connecbcut 

Connecticut State Medical Society, Section on 
Radiology Secretary, Fred Zaff, M D , 135 
RTnlnej 4.\-c KcwHa\-cn Meetings bimonthlj, 
second R ednesdaj 


Connecticut Valley Radiological Society Sec- 
retary, Ellwood W Godfrey, M D , 1676 BouleYmrd, 
W Hartford Meets second Fnday of October 
and April 

District of Columbia 

Radiological Section, District of Columbia 
Medical Society Secretary, Alfred A J Den, 
M D , 1801 K St , N W , Washmgton 6 Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8 00 p M , m Medical Soaety Auditorium 

Florida 

Florida Radiological Society Secretary- Treasurer, 
F K Hurt, M D , Riverside Hospital, Jackson- 
ville. Meets m April and m November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer, 
Wm W Bryan, M D , 490 Peachtree St , N E 
Meets second Fnday September to May 

Georgia Radiological Society Secretary Treasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets in November and at the annual 
meetmg of State Medical Assoaation 

Illinois 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D , 720 N Michigan Ave , Chicago 
1 1 Meets at the Palmer House, second Thursday 
of October November, January, February, March, 
and April at 8 00 p u 

Illinois Radiological Society Secretary-Treasurer, 
Wiiham DeHollander, M D , St Johns' Hospital, 
Spnngfield Meetmgs quarterly as announced 

Illinois State Medical Society, Section on Ra- 
diology Secretary, Harold L Shmall, M D , St 
Joseph’s Hospital, Bloomington 

Indiana 

Indiana Roentgen Society Secretary-Treasurer, 
William M Loehr, M D , 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
dunng annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary-Treasurer, 
Anthony P Rossitto, M D , Wichita Hospital, 
Wichita Meets annually woth State Medical 
Soaety 

Kentucky 

Kentucky Radiological Society Secretary Treas- 
urer, EY-enstt L Pirkey, M D , 323 East Chestnut 
St , LouisYTlle 2 
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June 1&49 


Louisville Radiological Society, Secretary-Treas- 
tiTCT, Everett L Pirkey, Louisville General 
Hospital, Louisville 2 Meets second Friday of 
each, month at Louisville General Hospital 

Louishma 

LotnsiANA Radiological Society Secreiary-Treas- 
urer, Johnson R. Anderson, M D , No Louisiana 
Samtanum, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary Oscar O 
Jones, M D , 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimorb City Medical Society, Radiological 
Section Secretary, J Howard Frana, M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ray and Radium Society Secretary- 
Treasurer, GeorgeBelanger,M D ,HarperHospital, 
Detroit 1 Meetmgs first Thursday, October to 
May, at Wayne County Medical Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff, M D , 220 
Genesee Bank Building, Fhnt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg Mm- 
neapolis 2 Meets m Spnng and Fall 

Missoun 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Buildmg, Kansas City 6, Mo Meetings last 
Fnday of each month 

St Louis Society of Radiologists Secretary, Charles 
J Nolan, M D , 737 Umversity Club Bldg 
Meets on fourth Wednesday, October to May 

Hebraska 

Nebraska Radiological Society Secretary-Treas- 
urer, Ralph C Moore M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets third Wednes- 
day of each month at 6 p M m Omaha or Lmcoln 

New England 

New England Roentgen Rai Society Secrelary- 
T reasurer, George Levene, M D , Massachusetts 
Memorial Hospitals, Boston Meets monthly 
on thud Friday at Boston Medical Library 

Kew Hampshire 

Neu Hampshire Roentgen Societt Secretary- 
Treasurer Albert C Johnston, M D , Elliot Com- 
munity Hospital Keene. Meetings quarterly m 
Concord. 


New Jersey 

Radiological Society of New Jersey Secretary, 
Raphael Pomeranz, M D , 31 Lincoln Park, New- 
ark 2 Meetmgs at Atlantic City at time of 
State Medical Society and midwmter m Newark. 

New York 

Associated Radiologists of New York, Inc Sec- 
retary, William J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary-Treas- 
urer, J Daversa, M D , 603 Fourth Ave., Brook- 
lyn Meets fourth Tuesday of each month, 
October to April 

Buffalo Radiological Society Secretary-Treasurer 
Mano C Gian M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday, October to May 
Central New York Roentgen Society Secretary- 
Treasurer, Dwight V Needham, M D , 608 E 
Genesee St , Syracuse 10 Meetmgs m January, 
May, and October 

Long Island Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St., Brooklyn 19 
Meetmgs fourth Thursday eveumg, October to 
May, at 8 45 p m , m Kmgs County Medical Bldg 
New York Roentgen Society Secretary, Snow, 
M D , 941 Park Ave , New York 28 
Queens Roentgen Ray SociETy Secretary, Jacob 
E Goldstem, M D , 88-29 163rd St., Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas- 
urer, Ralph E Alexander, M D , 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, third Monday, September through May 

North Carolina 

Radiological Society of North Carolina, Sec- 
retary-Treasurer, James E Hemphill, M D , Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Socxety Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 

Ohio 

Ohio State Radiological Society Secretary Treas- 
urer, Carroll Dundon, M D , 2065 Adelbert Road 
Cleveland 6 Next meetmg at annual meetmg of 
the State Medical Association 
Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, December 
February, April, and June, 6 30 pai , Seneca 
Hotel, Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 735 Doctors Bldg , Cmcmnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary-Treas- 
urer John R Hannan M D Cleveland Chnic, 
Cleveland 6 Meetmgs at 6 30 P M on fourth 
Monday October to April mclusrve 
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Oklahoma 

OaxAHOMA State Radiological Society Secretary- 
Treasurer, W E Brown, M D , 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Orecon 

Oregon Radiological Society Secretary-Treasurer, 
Boyd Isenhart, M D , 214 Medical-Dental Bldg , 
Portland 6 Meets monthly, on the second 
Wednesday, at 8 00 P m , in the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Secre- 
tary-Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually In 
May 

Pennsylvaiua 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, M D , 416 Pine 
St., Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Arthur Finkelsteui, M D , Graduate Hospital, 
Phdadelphia Meets first Thursday of each month 
at 8 00 P M , from October to May, m Thomson 
Hall, College of Physiaans, 21 S 22d St 

PmsBDRGH Roentgen Society Secretary-Treasurer, 
R P Meader, M D , 4002 Jenkins Arcade, Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 P M , October to June. 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maunce D Frazer, M D , Lmcoln 
Clime, Lmcoln, Nebr Next meetmg m Denver, 
Colo , Aug 18-20, 1949 

South Carolina 

South Carolina X-Ray Society Secretary- T reasurer, 
Robert B Taft, M D , 103 Rutledge Ave., Charles- 
ton 16 

South Dakota 

Radiological SoaEiy of South Dakota Secretary- 
Treasurer Manannc Wallis, M D 1200 E Fifth 
Ave , Mitchell Meets dunng Annual Session of 
State Medical Societ> 

Tennessee 

Memphis Roentgen Clue Mcetmgs second Tuesday 
of each month at University Center 

Tennessee Radiological Sooety Secretary Treas- 
urer, J Marsh Fr£re, M D , 707 Walnut SL, Chat- 
tanooga Meets annually with SUte Medical 
Society m April 

Texas 

Dallas-Fort Worth Roentgen Studs Clue Sec- 
retary, X R H>dc M D, Medical Arts Bldg, 
Fort Worth 2 Meetings on thud Monday of each 
month m Dallas m the odd months and in Fort 
Worth m the even months 


Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San Jacinto, Houston 4 Meetings 
fourth Monday of each month 

Texas Radiological SoaBTY Secretary-Treasurer, 
R P O’Bannon, M D , 660 Fifth Ave , Fort Worth 
Next meeting Feb 3—4, 1950, in Dallas 

Utah 

Utah State Radiological SoaETY Secretary-Treas- 
urer, Angus K Wilson, M D , 343 S Main St , 
Salt Lake City Meets third Wednesday, Jan- 
uary, March, May, September, November 

Virgliila 

Virginia Radiological Society Secretary, P' B 
Parsons, M D , Norfolk General Hospital, Nor- 
folk 7 

Washington 

Washington State Radiological Society Secre- 
tary Treasurer, Homer V Hartzell, M D , 310 
Stimson Bldg , Seattle 1 Meetings fourth Monday, 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Ro ntgen Ray Society Secretary- 
Treasurer, Th idore J Pfeffer, M D , 839 N Mar- 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical SoaETY Secretary, S R Beatty, M D , 186 
Hazel St , Oshkosh Two-day meetmg m May, 
one-day with State Medical Society, September 

Universityof Wisconsin Radiological Conference 
Meets first and third Thursdays 4 pm, September 
to May, Service Memorial Institute, Madison 6 

Puerto Rico 

AsociAafiN PuertorriqueSa de RADiOLOofA Secre- 
tary, Jesus Rivera Otero, M D , Box 3542, San- 
turcc, Puerto Rico 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary-Treasurer, E M Crawfoid, M D As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M D Central Office, 1636 Sherbrooke St , 
West, Montreal 20, Quebec Mcetmgs m January 
and June 

La Socifcrfi Canadienne-Francaise d'Electrologie 
et dh Radiolooie M6dicales General Secretary, 
Origfaie Dufresne, MD, InsUtut du Radium, 
Montreal Meets thud Saturday each month 

CUBA 

Soobdad de RadiolocIa y Pisioterapia de Coda 
Offices m HospiUl Mercedes, Havana Meets 
monthly 




SoaEDAD Mexicana de RadiologI a V Fisiotfrapia 
General Seadary, Dr Dionwio P6rez Cosfo’ 
Marsdla 11, M6xico, D. F Meetings first Mon-' 
day of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Pathologic Non-Neoplastic Intracranial Calaflcatioiu 
John D Camp J A M A 137 1023-1030, July 17, 
1948 

In this excellent summary the author has classified 
intracranial calcification of non-neoplastic ongm as 
follows 

1 Vascular lesions Arteriosclerosis aneurysm, 

angiomatous malformations, and hematomas 

2 Inflammatory lesions Previous encephalitis and 

tuberculosis 

3 Parasitic disease Toxoplasmosis, cysticercosis, 

and tnchmosis 

4 Degenerative lesions Congenital or develop- 

mental m ongm 

5 Tuberous sclerosis 

6 Parathyroid insufficiency 

Although the reproductions m the journal are, unfor- 
tunately only fair it is recommended that the reader 
consult the ongmal article Paul W Roman, M D 

Baltimore, Md 


Atlanto-Epistropheic Luxation with Aplasia of the 
Dens Epistrophei Kurt Nievergelt Schweiz med 
Wchnschr 78 653-657, July 10, 1948 (In German) 
Four cases are reported m which hypoplasia or absence 
of the dens of the epistropheus, or its development as a 
separate ossicle, alloned forward luxation of the axis 
following trauma of varymg seventy For treatment 
of this condition the author prefers reduction under 
anesthesia and immobilization m plaster followed at 
a later date by operative fusion of the upper cervical 
vertebrae to the skull 

Two roentgenograms , 2 photographs, 7 drawmgs 
LEms G Jacobs, M D 
Oakland, Calif 


THE CHEST 

Tumors of the Breast Preoperative Roentgen- 
ography J Gershon Cohen and Philip J Hodes 
Surg , Gynec S. Obst 86 723-728, June 1948 

The authors believe that roentgenographic examma- 
tion of the breast as well as of the lungs and skeleton, 
should be employed routinely m the preoperatrve study 
of breast tumors Roentgenography of the breast itself 
IS of greatest value m those cases where clmical examina- 
tion and transHlumination have failed as in the large 
fatt> breast with a small tumor and the rarer deep lying 
breast mass protected from palpation by the overlying 
tissues Occasionally also, an additional lesion not 
suspected on physical exammation is found In most 
other instances roentgenographic exammation of the 
breast provides confirmation of a previously diagnosed 
tumor 

In experienced hands the benign or malignant status 
of a tumor can often be judged but m any questionable 
case prompt biopsy is of course mdicated The roent- 
genogram can further aid the surgeon by delmeatmg the 
pathological structure of the lesion and it provides a 
record for comparison m those lesions that change m 
size from time to time 


The authors pomt out that the proper roentgen mter- 
pretation of breast tumors is extremely difiicult, requir- 
mg excellent technic and considerable experience An 
exammation of both breasts and axdlae should be m- 
cluded so that the metastatic, as well as the primary 
lesion, can be studied The differential densities of the 
skm, subcutaneous fat, vems, lipoid tissue of the breast, 
glandular elements, and fascia of the suspensory hga- 
ments, permit roentgenographic visualization of these 
structures Infiltration and proliferation of large cell 
masses are thus identified by the changes m mammary 
architecture which they produce, and by their delmea- 
tion withm the surroundmg hpoid structure 

The roentgenographic changes seen m other brea t 
conditions than neoplasms are also outlmed 

Twelve illustrations, mcludmg 4 roentgenograms 

D B Nagle, M D 
University of Pennsylvania 


Difierential Diagnosis of Pulmonary Lesions 
Stanley B Clark New York State J Med 48 1687— 
1592 July 15, 1048 

This IS a paper written by a roentgenologist as a guide 
for physicians in general practice who most often are 
the first to encounter pulmonary lesions and who first 
have occasion to correlate clmical, pathologic, and 
roentgenologic data m attempting to arrive at a correct 
diagnosis The pathologic and roentgenologic findmgs 
are presented with this m mmd, and the lesions are 
grouped accordmg to the underlymg process The 
mam headings with the subjects mcluded under them, 
are as follows Destruction of Pulmonary Tissue lung 
abscess and gangrene of the lung, bronchiectasis, tuber- 
culosis and the pneumoconioses Consolidation of 
Pulmonary Alveoli lobar or pneumococcal pneumonia, 
passive congestion, and pulmonary infarction Changes 
in Intrathoracic Tension atelectasis and emphysema 
Lesions Primarily Interstitial in Location pnmary atypi- 
cal pneumonia and Boeck’s sarcoid Replacement of 
Normal Pulmonary Tissue by a Pathologic Process 
primary and metastatic lung tumors Alteration in 
Pleural Density pleural thickemng and pleural tumors 


Shadows Resembling a Cavity in Laminagrams, due 
do a Shell Fragment in the Chest Wall Roger 
Even and Guy Monn J franp de mfd et chir 
thoraciques 2 260-261, 1948 (In French) 

On routme chest fluoroscopy m a young adult male, a 
suspiciousleft mfraclavicular shadow was noted Stand- 
ard films were reported negative but lammagrams re 
vealed a shell fragment m the nght lateral chest wall at a 
depth of 4 cm from the back which had not been 
detected m the routme film As more anterior segments 
were obtamed with the lammagraph a rounded trans- 
lucent shadow was observed anterior to the foreign 
body, increasmg m size as one neared the chest wall 
These rmg shadows were judged to represent artefacts 
The authors state that highly opaque shadows m 
lammagraphic films produce images m other planes and 
that the image increases in size as the sections are taken 
progressively farther from the opacity The configura- 
tion of the shadows depends on the type of apparatus 
used In machmes usmg a hnear motion, the shadow is 
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linear and streaky, resembling the drooping foliage of a 
willow tree, while m machmes using a circular motion 
the artefact is circular m shape A wammg is given to 
be on the alert for such a phenomenon m the case of 
highly opaque calcifications m the chest producmg false 
shadows of cavities 

Two roentgenograms E M Savigkac, M D 

Detroit, Mich 

Diagnosis and Treatment of Bronchiectasis George 
E Spencer and Edward M Kent Pennsylvama 
M J 51 1122-1127, July 1948 

Bronchiectasis is the second most common disease of 
the lungs, bemg surpassed m mcidence only by tubercu- 
losis It frequently goes undiagnosed, the symptoms 
being attributed to chrome bronchitis or asthma. 
There are four types ulcerative, stenotic, fibrotic, and 
dry hemorrhagic The disease usually mvolves one of 
the loner lobes at first but advances to other lobes as 

It progresses , , . 

By far the most important procedure for the diagno 
SIS of bronchiectasis is bronchography This is best 
done m the morning, with the patient fastmg After a 
prelmunary gargle with 0 5 per cent pontocam solution, 
he IS seated on a stool m the fluoroscopic room, the 
tongue IS grasped with the fingers and 1 0 per cent 
pontocam is allon-ed to drip onto the back of it, as the 
patient breathes quietly Up to 10 c c of the anestheUc 
may be used The iodized oil is then admmistered by 
droppmg It on the back of the tongue while the patient 
‘ pants like a dog ’’ He is mstructed to lean to one 
side while the first 10 c c are admmistered and to the 
other for the remammg 10 c c This insures fiUmg of 
the bronchi of the nght middle and lower lobes, the 
lingula of the left upper lobe, and the left lower lobe 
If the upper bronchi are to be filled, the opaque od is 
mtroduced through an mtratracheal catheter with the 
patient on the fluoroscopic table, the head of which is 
lowered 5 to 10 degrees 

Postero anterior and oblique views are usually suflS- 
cient for diagnosis If bronchiectasis is present, the 
filled cavities iwll be clearly demonstrated, resemblmg 
the branches of a dead tree or a bunch of grapes 

The most important medical measure is postural 
drainage, mommg and night In cases with disabling 
disease surgery may be indicated Penicillin has be- 
come a major factor m preparation for operation 
Lobectomy may be performed with surprisingly little 
postoperative discomfort 

Four roentgenograms Joseph T Danzer, M D 

Od City, Penna 

Pathology of Reinfection Some Sources of Diagnos- 
tic Errors Walter Pagel and C H C Toussaint 
Am Rev Tuberc 58 85-97 July 1948 

Reinfection is defined as a tuberculous infection oc- 
curring in a person in whom a premous primary mfec- 
tion is anatomically healed The nci\ lesion then mil 
take the form of a focus at the site of entry of the 
tubercle bacilli followed by a caseous focus m the 
regional lymph nodes The term supcnnfection is used 
to designate a repeated infection from without m a per- 
son in nhom primary mfection has not healed com 
pletcly The fresh focus of mfection wdl not be fol- 
lowed by caseation m the regional lymph nodes 

To illustrate the difficulties of recognizing these types 
of tuberculosis clinically and pathologically , the authors 
employ a senes of short case histones These cases 


mostly with postmortem observations include ex- 
amples of endogenous infection of recent ongm from an 
apparently obsolete primary lesion, persistence of the 
'soft state" for a long tune m either or both constituents 
of a prunary complex, cases of remfection as defined 
above, and lesions simulatmg remfection 
Six roentgenograms, 6 photographe 

L W PAtm, M D 
University of Wisconsm 

Non-Tuberculous Pulmonary Calcification John 
A Pnor Ohio State M J 44 700-703, July 1948 
The author conducted surveys, mcludmg chest roent- 
genograms and tuberculm and histoplasrmn skm reac- 
tions, on a group of 6,087 Ohio State Umversity fresh- 
men and student nurses, all of whom were lifetime resi- 
dents of some one county m Ohio The southwestern 
segment of Ohio gave the highest mcidence of histo- 
plasmm positives, 76 8 per cent The percentages 
tended to dimmish m the neighbormg areas, with the 
lowest mcidence m the northeastern part of the state. 
Individuals commg from farm districts had a 9 5 per 
cent higher mcidence of histoplasmin sensitivity than 
those commg from the cities Sixteen per cent of those 
tested gave positive tuberculm reactions Geographic 
differences were not apparent m this group, the mci- 
dence followmg the usual socio-economic pattern 
It IS becoming mcreasmgly apparent that not all 
parenchymal and hilar calcification is due to tuberculo- 
sis A large percentage of such calcifications m mdi- 
viduals commg from the Southwestern States has been 
found to be due to Coccidtoides tmnnlts Smularly, mdi- 
viduals commg from the Central Eastern States have 
parenchymal calcification due to histoplasmosis 
Palmer (Pub Health Rep 61 425, 1946), who con- 
ducted a senes of such tests, suggested that there may be 
a widespread benign form of histoplasmosis, as well as the 
more generally recognized fatal vanety Pulmonary 
calcification associated with positive histoplasmm reac- 
tions has been found to occur earlier m life than that m 
positive tuberculm reactors 

Louis Bernstein, M D 
Hartford, Conn 

Besnler-Boeck-Schaumana’s Disease with Pseudo- 
Cystic Pulmonary Shadows J Brim and J ViaUier 
J franf de m6d et chn- thoraciques 2 273-276, 1948 
(In French) 

A 39 year-old male gave a long history of functional 
and neurasthenic complamts — weakness, night sweats, 
paresthesias m the legs, severe frontal headaches, and a 
stubborn productive cough At the age of 35 follow- 
mg a long drawn out febnle episode with cough and 
abundant sputum a chest film was mterpreted as 
showmg evidence of tuberculosis Despite prolonged 
care m and out of sanatoria, the functional disorders 
became more severe and frequent episodes of low- 
grade fever occurred, lasting two to three weeks with 
shortness of breath, severe chest pain and copious 
sputum 

WTien seen by the authors, the patient had been un- 
able to work for two or three years A senes of roent- 
genograms extending ov er the past three y ears showed a 
bilateral indespread mfiltration of the pulmonary 
parenchyma quite dense and rather homogeneous m 
character, mterspersed with clear poly cyclic areas in the 
median thud of both lungs Lipiodol did not enter 
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these areas and there was no bronchial dilatation The 
tuberculin test, sputum studies, sedunentation rate, and 
blood count were all normal An epitrochlear node 
showed epithelioid cells surrounded by lymphocytes but 
no giant cells Gumea-pig moculations remamed nega- 
tive The diagnosis was Besnier-Boeck-Schaumann’s 
disease 

It IS pomted out that nervous complamts so fre- 
quently precede or accompany this disease that they 
should be looked for m its evolution The pseudocystic 
form of the disease has been reported very rarely The 
authors believe it is the result of secondary emphj^em- 
atous changes m the lung parenchyma followmg a pul- 
monary sclerosis by sarcoid tissue The process is some- 
what similar to the lung damage m silicosis In the 
case reported, at least, the changes appear irreversible, 
with a poor prognosis for functional rehabihtation 

One roentgenogram E M Savugnac, M D 

Detroit, Mich 

Besmer-Boeck-Schaumann’s Disease with Multiple 
Localizations and with Involvement of the Myocardium 
and of the Endocardium P Bonnet and J Brun 
J franc de m^d et chir thoraciques 2 276-280, 1948 
(In French) 

The case reported here is that of a 17-year old gtrl 
who has been followed for four years Her disease 
apparently evolved m two successive stages At first 
there was a syndrome of uveoparotitis with paralysis of 
the 7th and 9th cranial nerves, a polyneuritis of the 
lower extremities and enlargement of the mediastmal 
nodes After a considerable improvement there then 
developed a miliary type of pulmonary spread and 
cardiovascular involvement, with splenomegaly and 
enlargement of the axillary lymph nodes There were 
only transient cutaneous manifestations of an erythema 
nodosum type followed by an erythematous macular 
rash on the legs Roentgenograms of the bones showed 
no changes 

The cardiac lesions were manifested clinically and 
radiologicallj by enlargement of the heart chiefly of the 
left ventricle A sj stohc mumur with transmission to 
the axilla developed along with a palpable thrill The 
consulting cardiologist believed that a true mitral 
stenosis had developed with mvolvement of the endo- 
cardium bj sarcoidosis To date the hterature has not 
mentioned endocardial sarcoidosis Full proof is, of 
course not available in this mstance but m the absence 
of an> clmically recognizable rheumatic fever, it was 
believed bj all the consultants that the evidence was m 
favor of endocardial and myocardial sarcoidosis 

Two roentgenograms E M Savugxac, M D 

Detroit, Mich 

Sarcoidosis Followmg Primary Tuberculosis A 
Case Report. Joseph S Hiatt Jr Am Rev Tuberc 
58 9S-101 July 1948 

A case is reported of pulmonary sarcoidosis dev elopmg 
m a 10 year-old Xegro gul who was under observation 
for pnmary tuberculosis Roentgenograms of the chest 
previously had shown a partially calcified primary com- 
plex and the tuberculin test was positive, Durmg a 
follow up examination approximately two and a half 
> ears later a considerable change was noted m the chest 
There were linear and nodular densities throughout the 
lung fields and markedly enlarged mediastinal nodes 
The prevnous primary complex remamed unchanged 


Biopsy of an enlarged epitrochlear lymph node revealed 
the changes of Boeck’s sarcoid The chest lesions and 
enlarged penpheral nodes improved and six months later 
had largely disappeared 

Four roentgenograms L W Paul, M D 

Umversity of Wisconsm 

Metastatic Pulmonary Cancer Secondary to a Symp- 
tomless Cancer of the Pancreas R Benda, F Fran- 
chel, and B Duperrat J frang de m4d et chir 
thoraciques 2 268-272, 1948 (In French) 

A 62-year-old woman suffermg from chest pam, 
dyspnea, and a non-productive cough showed, on radio- 
graphic study of the chest numerous closely packed, 
rounded opaque nodules measuring from 0 5 to 1 5 cm 
m diameter, widely dissemmated throughout both 
lungs A thorough exammation, mdudmg mtensive 
radiographic and laboratory studies, failed to reveal 
the ongm of these It is particularly mentioned that 
there was no evidence of pancreatic disease. 

At autopsy the pancreas, though normal m size was 
found on sectionmg to be considerably hardened 
Microscopic sections showed an extensive adenocar- 
emoma with a somewhat pecuhar metastatic spread 
along the course of the nerve fibers The lung sections 
showed metastatic adenocarcinoma No other metas- 
tases w ere discovered 

The authors comment upon the frequently atypical 
chnical course of cancer of the pancreas Only two 
cases showing metastases to the lungs were discovered 
in the French literature durmg the past fifteen years 

One roentgenogram, two photomicrographs 

E M Savignac, M D 
Detroit, Mich 

Endobronchial Metastases with Symptomatology of 
Primary Bronchogenic Cancer Roger Even and 
Jacques Lecoeur J frauf de m^d et chir thoraciques 
2 147-151, 1948 (In French) 

Three cases of metastatic cancer of the bronchi are 
reported The primary lesion was m the rectum m 2 
cases and m the uterus m 1 case One of the patients 
had metastatic lesions also m the lung parenchyma, but 
in the other two the clinical manifestations were those of 
bronchial obstruction and the tumors could be differen- 
tiated from primary bronchogenic carcinoma only by 
histologic means 

There are two types of bronchial metastases in one, 
metastasis is directly to the bronchial wall , m the other, 
metastatic tumors m the lung parenchyma mvade the 
bronchi secondarily It is further suggested that cer- 
tam opacities which are said to represent metastatic 
tumors per se are, m reality areas of pulmonary mfarc- 
tion, the result of cancer-cell emboli 

The authors stress the importance of a careful sj^- 
tematic mvestigation m all cases of bronchial obstruc- 
tion m order to determme whether the cause is a pri- 
mary neoplasm or a metastatic tumor 

Nine roentgenograms, 2 photomicrographs 

Roderick L Toxdreau, M D 
The Mayo Foundation 

Secondary Bronchial Cancer with Symptomatology of 
Pnmary Bronchial Cancer Lopo de Carvalho, J M 
Lemome and Y Rose. J franc fie m^d et chir 
thoraciques 2 166-160, 1948 (In French) 

Seven cases of metastasis to the bronchi are reported 
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and 4 cases of false or acquired dn erticula The re- 
ported madence of gastnc diverticula is from 0 02 to 
2 6 per cent. There is a broad peak age mcidence at 
thntv to fiftv rears The po- tenor ivall of the lesser 
curvature is the most common location The range m 
sue is considerable The sac mav contract after surgerv 
so that It u. much smaller than it appears, tvhen dis- 
tended bv banum on the roentgenogram In one of 
the authors cases the surgical specimen measured 7X4 
cm though roentgenographicaU}- the diverticulum was 
so large a^ to be mistaken for a cascade stomach 

The signs and svmptoms are not characteristic and 
diagnosis i^ usuaHvmade by roentgenography or gastros- 
copv The radiologic diagnosis is based on retention 
of the opaque medium m the diverticnlar sac after the 
remamder of the stomach has emptied The diagnostic 
requirements as laid down by other vnters are (1) a 
mobde sac not attached to extragastnc tissues, (2) a 
well defined smooth shadow observed from various 
angles (31 generallv absence of tenderness, (4) demon- 
stration of rugae m the mucosal linmg of the neck, (5) 
locabon on the lesser curvature of the posterior wall of 
the r-irHn , (6) m some cases abihtv to emptv the sac by 
change of po-ition 

Gastroscopv is of especial importance for rulmg out 
other conditions as gastnc ulcer smce the appearance is 
qui*e charactenstic. In 2 cases seen by the authors a 
lesion diagnosed radiologicallv as a drverticulum was 
shown gastroicopicallv actuallv to be an ulcer In one 
case with negative roentgenograms gastro-copy re- 
vealed a diverticular osuum but m 2 instances a diver- 
ticulum demonstrated radiologicallv was missed prob- 
ably because of its location. 

Associated gastro-mtestmal disease is frequent, and 
the mere presence of a drverticulum should not be 
accepted as the sole factor responsible for symptoms 
On the other hand, the condition mav produce pam 
\ omitmg and hemorrhage of mcapaatatmg character 
Thirteen illustratioiis mcludrag 10 roentgenograms 
J D CAi.HOtP> D 
Umversitv of .Arkansas 

Cavernous Angioma of the Stomach. Rosano 
Impallomeni and .Aldo Greco Radiol med (Milan) 
34 343-S4S June 104S (In Italian) 

The authors describe a case of cavernous angioma 
(proved at operation) mvolvmg the upper portion of 
the greater curvature of the stomach The radiologic 
appearance was that of a flat fillmg defect without 
ohhteration of the mucosal folds The clini cal com- 
plamt was pam following meals Xo gross or occult 
blood was found 

Three roentgenograms 

Cesare Gianturco M D 
Urbana, HI 

Leiomyosarcoma of the Stomach Review of Sixteen 
Cases and a Report of a Case of Multiple Leiomyosar- 
comas of the Stomach. Charles P Alarvm and 
W altman Walters -Arch Surg 57 62-70 Julv 194S 
Leiomvo^irconia is the rarest of the gastnc sarcomas 
constitutmg about 10 per cent of the total The 
records of the Mavo Clmic from 1007 through 1946 con- 
tamed 16 cases, during the same penod 10 000 surgi- 
callv verified cases of gastnc carcmoma were seen The 
tumor has no sex predilection and mav occur at any 
age the aierage being about fortv-five vears Symp- 


toms are not specific and often resemble the ulcer syn- 
drome The most characteristic syndrome is hemor- 
rhage pam m the left upper quadrant or epigastrium 
and an upper abdommal mass Achlorhydria was 
present m 3 of the 11 patients subjected to gastnc 
analvsis The roentgen picture is also not characteris- 
tic often leadmg to a diagnosis of carcmoma Schmdler 
and his co-authors believed a gastnc fillmg defect with a 
central niche and fistulas to be suggestive of the diagno- 
sis, but this was not true of the senes of cases here 
studied onlv 1 of which showed this triad on dissection 

The tumors vaned from Grade I to Grade HI 
(Broders) m onlv two were the adjacent nodes m- 
volved Distnbtttinn.m the stomach was random, all 
portions bemg affected Glceratioir was present m S 
cases 

Treatment is surgical Ten of the authors’ patients 
had subtotal gastrectomy 1 had total gastrectomy and 
5 had transgastne local excision Of 15 patients 
traced 6 are ah4 e for penods varymg from three months 
to seven years, 2 died postoperatively and 7 died at 
vanoiis penods up to four years The prognosis seems a 
little more favorable than m gastnc carcmoma. 

In a detailed case report on one of these patients, the 
authors describe the presence of multiple and appar- 
ently mdependent leiomvosarcomas 

Two tables Lewis G Jacobs M D 

Oakland Calif 

A Study on the Oecturence of Pnenmopentonemn 
after Gastroscopy and the Observance of Interstatial 
Emphysema of the Stomach. James Mjhre and 
J Allen Wilson Gastroenterology 11 115-119 July 
194S 

Havmg found in the hterature 13 cases of pneumopen- 
toneum following gastroscopy the authors made a 
study of 119 consecutive gastroscopic e-vammees with 
this eventuahty m mmd In each mstance an upnght 
x-ray film of the abdomen was made twenty-four hours 
after the procedure. In none of these was a pneumo- 
peritoneum found, but m 2 cases the roentgenogram 
showed a thm Ime of decreased density presumably air 
m the left upper quadrant of the aMomen closely 
approxunatmg but separate from the air bubble m the 
stomach This was diagnosed as mterstitial emphy- 
sema of the stomach The second case was followed 
serially and the density disappeared m seventy-two 
hours Both patients were asjrmptomatic. 

Previous reports comment on the lack of emdence to 
suggest perforation of the stomach wall by the gastro- 
scope. The authors feel that a perforation is probably 
not necessary but that mterstitial emphysema is one of 
the steps m progression to gross leakage mto the peri- 
toneal cavity. 

Three roentgenograms 

[In this same issue of Gastroenterology (pp 127-129) 
there appears a report, by Lichstem and W^harton, of a 
case of pneumoperitoneum foUowmg gastroscopy m 
which no perforation could be found at laparotomy 
three hours later — Ed ] George Regnter, M D 

University of .Arkansas 

Multiple Dupheative Cysts of the Duodenum Causmg 
Acute Intestinal Obstruction m a Girl Five and One- 
Half Years of Age. X Frederick Hicken Vernon 
L Stexensou John H Carlquist, and Q B Coray 
-ArruJ Surg 76 92-9S July 194S. 

The authors report the occurrence of two duplicatixe 
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cysts of the duodenum, producmg a compressive ob- 
struction of the descendmg and transverse segments, m a 
child of five and a half years 

Congenital duplications may occur m any portion of 
the ahmentary tract If the mucosal component be- 
comes active, the retamed secretions may produce a 
cystic tumefaction which by extrinsic pressure obstructs 
the parent structure. The duodenum is seldom affected 
by these congenital duplications, only 9 cases appearing 
m the literature None of these was recognized before 
surgical mtervention or postmortem exammation The 
authors’ case was considered on roentgen exammation 
to be one of retroperitoneal tumors Only at operation 
was Its true nature recognized 
The authors make the pomt that roentgenologic 
studies afford the only method of makmg an accurate 
preoperative diagnosis The scout films usually local- 
ize the obstruction m the duodenum by outlmmg the 
distended, gas-filled stomach, while the small mtestmes 
and colon harbor but little gas Peristaltic waves are 
seen to ongmate m the stomach and end abruptly at 
the obstruction Fluoroscopy is particularly mfonna- 
tive, as the mgested banum can be seen to traverse the 
attenuated but displaced duodenum As the cyst lies 
in the gastroduodenal ligament, it pushes the duodenum 
upward and outward, thereby widenmg the U-shaped 
appearance of the duodenal loop The fact that the 
tumor is periduodenal immediately precludes the pos- 
siblity of a hypertrophied pyloric nng Duodenal 
diverticula may occupy the same position but alwas^s 
communicate with the mtestmal lumen and hence be- 
come filled with the contrast medium Partial atresia 
results m a narrowed duodenal lumen which occupies a 
normal anatomic position and is not rotated, com- 
pressed, or dislocated by adjacent tumefactions 

Remedial surgery affords the only opportunity for 
survival Some cases may be suitable for local resec- 
tion, but in the majonty a posterior gastrojejunostomy 
must be done m addition 

Four illustrations, including 2 roentgenograms, 1 
table Marlin W Miller, M D 

University of Pennsylvania 

Gallstone Heus Associated with DiverfaculitiB of the 
Colon A Case Report Irvmg I Lomhoff and Jerome 
Dubowy Am J Roentgenol 60 86-89, July 1948 

The authors present a case of gallstone deus with an 
associated diverticulitis The 71 year old patient was 
treated conservatively and recovered She was dis- 
missed from the hospital mth the diagnosis of mtes- 
tmal obstruction due to diverticulitis and passed the 
large gallstone at home In retrospect the gallstone 
was identified m the banum enema study. 

The incidence of gallstone ileus is low (0 4 to 5 0 per 
cent of all intestinal obstruction) Its importance lies 
m Its high mortality, about 50 per cent In the large 
majonty of cases the stone becomes lodged m the small 
intestme In a senes of 125 cases reported by Foss and 
Summers (Ann Surg I IS 721 1942 Abst m Radiol- 
ogy 39 751, 1942), only 3 3 per cent mvolved the large 
boa el 

The importance of considenng gallstone unpaction m 
the differential diagnosis of mtestmal obstrueUon is 
stressed, especially if one is dcalmg with elderly females 
mth a history of gallbladder disease. 

Fist: roentgenograms 

Jasies C. Katterjohn M D 
Indianapolis, Ind 


Chrome RelapEmg PancreatitiB An Analysis of 27 
Cases Associated with Disease of the Biliary Tract 
Earl E Gambill, Manfred W Comfort, and Archie 
H Baggenstoss Gastroenterology 1 1 1-33, July 1948 
Chronic relapsmg pancreatitis typically manifests 
itself by recurrmg attacks of pam m the upper part of 
the abdomen, by disturbances of function of acmar and 
islet cells, and by certam sequelae. It is a distmct 
clinical entity and does not require the presence of dis- 
ease of the biliary or gastro-intestmal tract for its 
mception or contmuation Biliary tract disease is 
present, however, in many cases 
The authors present an analysis of 27 cases of the 
condibon associated with biliary tract disease encoun- 
tered m the Mayo Chnic m the years 1939-43, and com- 
pare their findings with those in a senes of 29 cases 
without assoaated biliary tract mvolvement done dur- 
mg the same penod 

Several mterestmg observations are made In the 
group with associated biliary tract disease about 25 per 
cent of the patients gave a history of heavy use of 
alcohol An acute and painful seizure usually marked 
the onset of the disease and was the most violent mam- 
festation, but the character of the pam varied Pam 
frequency and seventy usually mcreased About 10 
per cent of the patients had glycosuria In only 3 of 
the 10 cases m which the fasting concentration of blood 
sugar was determmed was it greater than 120 mg per 
100 c c A preoperative diagnosis of chronic pancreati- 
tis was infrequent 

Cholecystography was done m only 3 of the 10 eacpg 
in which the gallbladder was present at the time of 
e.xammation Gallbladder function was shown to be 
normal m one, poor m a second, and absent m the 
third A roentgenogram of the gaUbladder region, made 
m 6 cases, showed pancreatic calculi in 1 Films of the 
pancreatic region, made m 7 cases, disclosed calcifica- 

Uoam5 In order to exclude a renal origin for the pam- 

ful seizures excretory urography was done and served to 
reveal pancreatic calcification in 1 instance Roent- 
genograms of the colon were normal m 5 cases, eiclud- 
mg It as the source of the trouble. 

The clmical picture of the disease is appiarently fairly 
constMt regardless of the presence or absence of dis- 
^e of ^e bihary tract, but the supenmposition of the 
lattw adds to the diagnostic problems Correct diagno- 
sis depends upon a high index of suspicion, roentgeno- 
logic findings and pancreatic function tests 
Evidence is cited supportmg the thesis that m 
^mc relapsmg pancreatitis, disease of the biliary 
iract may be secondary to the pancreatic disease. 

Nme photomicrographs J D Calhoun, M D 
University of Arkansas 




Eosinophihc Granuloma of Bone Report of Six 
^ses. Jmeph L Platt and Richard B Eisenberg 
J Bone S. Jomt Surg 30A 761-768, July 1948 
This IS a report of five cases m outime and one m de- 
tad of cosmophdic granuloma of bone. The patient 
whose history is given m detail was a white male 14 
of age, who m Januarj 1945 showed small irr^gu. 
to Md confluent cysUc areas in the neck and mttf- 
tro^teric region of the nght femur There was 
S thiacnmg, suggestmg penosteal rcac- 

^ Four months later, scattered osteolytic ^ 
were seen in the left frontal bone, and one year later. 
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the lesion m the nght femur showed considerable regres- 
sion A year and four months after first observation, 
a similar lesion developed m the right mandible at the 
angle A biopsy showed eosmophilic granuloma Ir- 
radiation therapy was admmistered to the various 
lesions, with prompt regression One of the other cases 
also showed a similar response to irradiation 
therapy Smce these lesions are known to regress spon- 
taneously, however, no definite claim for complete de- 
pendence on irradiation is made 

Eleven illustrations mcludmg 7 roentgenograms, 1 
table John B McAneny, M D 

Johnstown, Penna 

Eosinophilic Granuloma of Bone with Diffuse Pul- 
monary Involvement. Douglas D Dickson Califor- 
nia Med 69 61-53, July 1948 
A case of eosmophihc granuloma of bone is reported 
with lesions mvolvmg the acromion, sacrum, ischium, 
greater trochanter, and vertebrae Associated with 
these there was a diffuse nodular infiltration of both 
lung fields demonstrable roentgenographically Bone 
biopsy revealed eosmophilic granuloma X-ray therapy 
to the bone lesions produced a definite improvment, but 
the pulmonary lesions showed no response 
Four roentgenograms, 1 photomicrograph 

Maurice D Sachs, M D 
Cleveland, Ohio 

SoUtary (Umcameral) Bone Cyst Arthur G James, 
Bradley L Coley, and Norman L Higmbotham 
Arch Surg 57 137-147, July 1948 
This report deals with 26 cases of sohtary bone cyst 
seen in the period 1933-46, and comparison is made 
with a group of the same number of cases seen from 
1920 to 1933 This lesion is relatively rare, occurrmg 
in childhood and adolescence in the proximal ends of 
long bones, especially the humerus and femur Physi- 
cal findings are meager and non specific, the roent- 
genogram shows a solitary area of bone destruction on 
the diaphyseal side of the epiphyseal Ime, cucumscnbed 
and surrounded by the expanded and attenuated cortex 
Fme trabeculae often traverse the area, they are 
caused by ridges on the cyst wall Several theories 
have been advanced as to the cause of these cysts, but 
none is entuely satisfactory 

Treatment is surgical In 11 cases of the present 
senes a simple curettage a as done, and m 14 curettage 
plus bone transplantation One patient was not 
treated Four recurrences, 2 single and 2 repeated, 
were treated by reoperation, 1 requued resection and 
segmental graft Cavities are filled m with bone chips 
from the tibia or iliac crest Radiation therapy is not 
recommended because of the unavoidable exposure of 
the epiphjseal plate, leadmg to growth disturbances 
No example of sarcomatous degeneration was seen fol- 
lowmg smgery 

Six roentgenograms LEms G Jacobs M D 

Oakland Calif 

X-Ray Diagnosis and Therapy in Arthritis M F 
Godfrey California Med 69 16-18, July 1948 

Four tj-pes of arthritis are commonly observed by the 
climcian (1) osteoarthritis (degenerative or hyper- 
trophic type) (2) rheumatoid arthritis (atrophic or 
proliferative), gouty arthritis non articular or soft- 
tissue rheumatism 

In osteoarthritis mvolnng the mterphalangeal jomts 


the roentgenogram reveals narrowmg of the cartilages 
and a broadenmg of the articular ends of the bones, 
which show a tendency toward proliferative changes at 
the penphery of the articular surfaces In more ad- 
vanced stages there may be a ‘ hdl-and-valley” groovmg 
of the badly worn ends of the bones 

In rheumatoid arthntis involving the hands, there is 
destruction of the cartUages of the proximal joints of the 
fingers, the metacarpal phalangeal joints, and the carpal 
regions, with fu'iform swelling about the proximal 
jomts of the fingers The distal joints of the fingers are 
unmvolved No new bone is laid down about the jomts 
If the spine is involved, the extremities are usually 
spared, and xned versa In some cases the first evidence 
of disease m the back is in the sacroiliac jomts, manifest 
roentgenographically as a loss of sharp definition of the 
outlmes of the articular surfaces of one or both jomts 
Eventually actual bony ankylosis ocems 

Gouty arthntis may show no bone changes roent- 
genographically even m the late stages When roentgen 
signs are present, they consist m defimte punched out 
areas m the subchondral bone at the heads or bases of 
the long bones of the hands or feet Destruction of the 
articular surfaces of one or many jomts may eventually 
take place 

Non-articular or soft-tissue rheumatism may cause 
roughening of the penosteum of the long bones and is 
associated frequently with capsulitis, pencapsulitis, and 
tendon sheath inflamm ation 

Roentgen therapy may be given locally over inflamed 
jomts, for relief of pain, in osteoarthritis, rheumatoid 
arthritis, gouty arthntis, and m cases of capsulitis, 
pencapsulitis, bursitis, or tendmitis It appears to re- 
lieve muscle spasm as well as to improve circulation and 
lymphocytic mfiltration, but it does not deter degenera- 
tion of the jomt The author’s technic is bnefly as 
follows For the elbow, wnst, ankle shoulder, hip, and 
knee, the dose is 100 to 150 r per treatment Treatments 
are given twice weekly, two ports, antenor and pos 
tenor, bemg employed for the larger jomts Four to 
eight treatments are given A second comse of four 
treatments may be given after an mterval of six to 
twelve weeks 

For spondylitis, radiation is given along the entire 
spme by segments, ports 10 cm m width bemg used 
Not more than half the spine is irradiated at one sitting 
A dose of 76 r is given to each field twice weekly for 
three weeks Tlie comse may be repeated after 
suitable intervals, but not more than 1,000 r is given to 
any one field 

For bmsitis fom treatments given daily or at two day 
intervals usually relieve spasm and pain It is well m 
these cases to obtam a roentgenogram of the jomt before 
therapy to rule out fractme or metastatic bone lesion 
Maurice D Sachs, M D 
Cleveland Ohio 

Bone and Joint Changes m Hemophilia, with Report 
of Cases of So-Called Hemophlhc Pseudotumor Ralph 
K Ghormley and Reed S Clegg J Bone & Jomt Surg 
30 A 689-600, July 1948 

Of 160 patients with hemophilia seen at the Mayo 
Clinic, 76 were sufficiently severe for defimte diagnosis, 
and of these, 44 or 68 per cent showed pathological 
changes m the bones and jomts All these patients were 
males, theu average age was 17 3 years The knee wras 
most frequently involved followed by the ankle, elbow, 
hip, wnst patella, and phalanx in that order 
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Earlier contributions on the subject are reviewed and 
SIX case reports are added to the literature. These six 
patients presented pseudotumors which seemed to be 
the result of hemorrhage into the soft tissue with subse- 
quent erosion and destruction of the underljnng bone, 
sinus formation, secondary infection, and terminal 
hemorrhage or infection 

No definite description of the bone lesions is given, 
possibly due to the lack of uniformity of the process 
The authors state that it is difficult in a given case to 
determine whether the hematoma extends from 
hemorrhage m a neighbormg jomt or whether the 
hemorrhage is subperiosteal or intramedullary m 
ongm 

Twenty illustrations, mcludmg 13 roentgenograms, 2 
tables John B McAneny, M D 

Johnstown, Peima 

Aseptic Necrosis m Gaucher's Disease Alvm M 
Arkm and Albert J Schein J Bone & Jomt Surg 
30 A 631-641, July 1948 

The purpose of this paper is to draw attention to the 
observation that aseptic necrosis of bone is a very 
significant factor m Gaucher’s disease of bone 

Six case reports and the corresponding roentgeno- 
grams are presented, showmg the mvolvement of the 
femoral capital epiphysis, mth changes similar to Legg- 
Perthes disease, in patients who were known to have 
Gaucher's disease Some of these patients also present 
dense linear markings m the bone structure, similar to 
that seen m caisson disease 

The characteristic bone lesion of Gaucher’s disease is 
a radiolucent and rarefied area of bone, due to infiltra- 
tion of Gaucher cells The mcreased density m the bone 
as here presented is believed due to the infiltration of 
the cells around the small arteries and capillaries, suf- 
ficient to cut off circulation and produce aseptic necrosis 
Seventeen roentgenograms 

John B McAnenii, M D 
Johnstown, Penna 

Coexisting Multiple Myeloma and Paget’s Disease 
of Bone Treated with StUbamidine Carl Reich and 
Alexander E Brodsky J Bone & Jomt Surg 30A 
642-646, July 1948 

A 52 year-old white male had been treated for four 
years for pam in the back and hips Roentgen ex- 
ammation showed diffuse osteoporosis of the thoraco- 
lumbar spine with ballooning of the intervertebral 
disks and wedgmg and compression of the fourth, sixth, 
seventh, and eighth thoracic vertebrae. The upper 
portion of the left femur showed characteristic Paget's 
disease of the bone , the upper right femur, moderately 
large decalcified areas without adjacent sclerosis The 
upper portions of both humeri and the nbs showed 
punctate decalcification Urine examination for 
Bence Jones protein was negative In spite of this 
latter observation the possibility of multiple myeloma 
was considered, and further laboratory tests were 
undertaken, showing hyTierglobulinemia with high total 
scrum protein and serum globulm Sternal puncture 
definitely established a diagnosis of multiple myeloma 
This IS belieiud to be the first reported case of Paget’s 
disease complicated by multiple myeloma of the bone 
The suggestion is offered that this combination may be 
more frequent than is rcalued and that, in the presence 
of decalcification accompanying Paget’s disease, bone 
miiTow studv should be performed 


The authors discuss the use of stilbamidme to relieve 
the pam and discomfort of the multiple myeloma In 
this case definite relief was obtained and the patient re- 
turned to gafnful occupation No curative effect of the 
dm g has been claimed 

Two roentgenograms, 1 photomicrograph 

John B McAnens, M D 
Johnstowm, Penna 

Fracture-Dislocation of the Hip Joint Nature of the 
Traumatic Lesion, Treatment, Late Complications, and 
End Results Marshall E Unst J Bone &. Joint 
Surg 30A 699-727, July 1948 
This IS the third, and last, of a senes on mjunes of the 
hip (for the others see Am J Surg 74 686, 1947, and 
Ann Surg 127 1150, 1948 Absts m Radiology 51 
442, 1948, and 52 765, 1949) It reports 27 cases of hip 
dislocation associated wuth major fractures of the ace- 
tabulum or femoral head These include 15 cases of pos- 
tenor dislocation inth fracture of the postenor nm of 
the acetabulum, 8 fracture dislocations irreducible by 
closed manipulation, and 4 mstances of postenor dis- 
location with fracture of the head of the femur 

The nature of the mjury to the joint was studied m 15 
cases treated by open operation The major damage 
was sustained by the acetabulum, the penarticular 
ligaments, tendons, muscles, the ligamentum teres, and 
the retinacula of the jomt The extent of mjury to the 
acetabulum vaned from small chip fractures to mvolve- 
ment of a large segment of the acetabular nm It was 
observed that small fragments could come to rest be- 
tween the articular surfaces and mjure them, while 
large fragments were usually displaced and on replace- 
ment would, as a rule, survive The major damage to 
the soft parts of the jomt was usually sustained by the 
external portion of the capsule There was almost al- 
ways some damage to the femoral head, with separation 
of the head or a circular depression, either of which may 
be overlooked on the roentgenogram The ligamentum 
teres could not always be inspected m these studies but 
was found to be stretched and frayed in some mstances 
Blood dot and organized hemorrhage were seen m the 
retmacula m tw o cases The significance of this finding 
was not noted until later, when both patients showed 
asepUc necrosis of the femora] head The retmacula, 
three flattened bands of loose fibrous connective tissue 
contaimng blood vessels, lie partly withm and partly 
outside the reflected capsule on the mferior, postero- 
mferior, and posterosupenor aspects of the jomt. They 
carry the blood supply to the femoral head from 
branches of the medial femoral circumflex vessds 
Their role in aseptic necrosis of the hip deserves further 
study 

In the 15 cases inth fracture of the nm of the acetabu- 
lum, the diagnosis of fracture was not recorded in 
about 25 per cent, and m several other cases extensive 
fractures ivere not appreciated by the surgeons who ad- 
ministered emergency treatment and manipulated the 
dislocation The oversight is easily understood Un- 
less one knows intimately the roentgen appearance of 
the hip joint the fracture may seem to be obscured by 
the head of the femur m films taken before reduction 
In cases m which the fracture was finally noted m the 
^st reduction films a false idea of the apposition of the 
fracture lines was sometimes conveyed by examination 
of onlj the anteroposterior new of the hip A true pic- 
tme of ^e displacement of the nm fragments is best 
obtained m a postero-oblique view , inth the mjured iide 
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elevated 60 degrees, the patient lying supine on the 
cassette, thus placing the posterior portion of the 
acetabulum in profile 

In the 8 cases m which the dislocated hip could not be 
reduced by closed manipulation the difificulty was due 
either to a corammuted fracture of the acetabulum with 
intra articular displacement of fragments or to exten- 
sive fracture of the entire acetabulum with disorganiza- 
tion of the joint cavity Stereoscopic roentgenograms 
were useful m demonstrating the bone fragments and 
distortion of the joint cavity in these cases 

Gross fractures of the head of the femur are con- 
sidered rare m dislocation of the hip As stated above, 
there were but 4 cases in this senes 

Among the complications of fracture dislocations of 
the hip retropentoneal hemorrhage may occur m com- 
minuted fractures of the acetabulum where the blood is 
extruded mtemally beneath the panetal pentoneum 
Distention, vomiting, and fever following the mjury 
should lead one to suspect this condition 

Imtation, obstruction, or laceration of the urethra 
occurred m several cases m this senes and thrombo- 
phlebitis was seen once ThromTiosis of the hemor- 
rhoidal veins may occur Saatic neuntis occurred, 
possibly from stretching or irritation of the nerve by the 
acetabular fragment or the femoral head Sciatic nerve 
injury is quite a potentiality, the peroneal portion of 
this nerve being apparently more susceptible to injury 
than any other When there is an indication of sciatic 
nerve injury with dislocation and fracture, it is thought 
that open reduction should be resorted to 
Avascular necrosis of the head of the femur was seen 
m two patients A review of the operative notes on 
these patients suggests that this complication is asso- 
ciated with thrombosis of either the retmaculum or the 
intertrochanteric branches of the medial femoral circum- 
flex vessels The change occurs between six and eight- 
een months after mjury and the absence of weight-bear- 
ing does not seem to prevent injury to the femoral head 
Traumatic arthritis developed m 12 cases ivithin a 
period of two years after injury There were irregulari- 
ties m the articular surface opposite the defect on the 
mjured side of the joint Eventual loss of joint space 
occurred m several patients 

The treatment of fracture dislocation of the hip is 
thoroughly considered 

Thirty-nme illustrations, mcludmg 31 roentgeno- 
grams, 4 tables John B McAneny MD 

Johnstown, Penna 

Coxa Plana M Beckett Howorth J Bone & Joint 
Surg 30A 601-620, July 1948 

Coxa plana, knoim also as Legg-Perthes disease, 
Calv^’s disease, osteochondritis deformans juvenilis, and 
(though inaccurately) as aseptic necrosis of the upper 
femoral epiphysis, is more common m boys than m 
girls and m about 90 per cent of the cases is unilateral 
The disease is fundamentally a vascular disturbance, 
followed by degenerative changes m the femoral head 
The soft tissues about the jomt become swollen, 
edematous and hyperemic especially the synovial 
membrane Perivascular Ijunphocytic and plasma-cell 
infiltration are commonly found There is softening of 
the diaphyseal side of the disk \nth decalafication 
Later there arc absorption and reformation of bone 
The capital epiphysis is deformed and there is subluxa- 
lion of the hip follow cd by deformity of the acetabular 
surface 


In the first stages of the disease, lasting several weeks, 
there is only soft-tissue change with synovitis Next 
comes the degenerative or active stage, lasting two 
years This is followed by the healing stage, extendmg 
over three or four years, and finally the residual stage, 
with deformity 

The most common symptom is a slight limp with pam 
referred to the groin and the middle aspect of the thigh 
or the knee, made worse with use The symptoms 
usually mcrease m seventy with the advance of the 
disease until the end stage, when the disability is due to 
faulty mechames 

Roentgenographically, the first change noticed is a 
globular swellmg of the capsule with subluxation of the 
femoral head laterally There is no change in the shape 
of the articular cartilage as yet Later on there is de- 
calcification on the diaphyseal side of the epiphysis 
followed by a dense irregular area in the capital epiphy- 
sis The head subsequently becomes decalcified and 
flattened The neck becomes thicker and shorter 
Stdl later, the decalcified areas become recalcified and 
the trabeculation reappears, but the head is flattened 
and remains subluxated In middle life osteo-arthntic 
changes often develop, due to faulty mechanics 

The treatment consists essentially m prolonged rest of 
the afi'ected jomt but numerous operative procedures 
haw been used of late 

Fifty roentgenograms, 4 photomicrographs 

John B McAneny, M D 
Johnstown, Penna 

Laminagrapby Through Plaster Casts in Postreduc- 
tlon Roentgenography of Congenitally Dislocated Hips 
Bernard S Epstein J Bone & Joint Surg 30A 778- 
780, July 1948 

This short presentation suggests the use of lammagra- 
phy to determme the exact status of bone structures m 
patients bemg treated for congenital dislocation of the 
hip, who are ^ed m plaster The authors use a Kieffer 
laminagraph with a spiral motion, 160 ma -seconds, 65 
to 60 kv , 30 inches distance and par-speed screens 
This procedure is said to define the bone structures bet- 
ter than the usual procedure of over-exposed Bucky 
films and to give more information as to the status of 
the bone structure 

Two roentgenograms John B McAnenx, M D 

Johnstown, Penna 

Fractures of the Talus Barnard Kleiger J Bone & 
Jomt Surg 30A 735-744, July 1948 

This IS a review of 29 cases of fresh fracture of the 
talus In 11 simple linear fractures through the body, 
close to its juncture with the neck the results were um- 
fonnly good with immobdization In 2 cases comph- 
cated by additional fractures the outcome was not as 
good 

The medial articular surface was fractured once, 
the lateral articular surface five times, and the posterior 
tubercle twice m this senes If these fractures w ere un- 
complicated by other mjunes, the result was good 
Where a fragment of bone is displaced from the su- 
penor articular surfaces, the prognosis is not necessarily 
poor, if the fragment can be mampulated into its proper 
position It IS believed that fractures of the articular 
surface should be reduced either by closed reduction or 
by operation and the fragment left m place in which 
case adequate healing usually occurs 
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In 8 patients, the fracture ivas through the body near 
its juncture wth the neck, with displacement If the 
displaced fragment could be reduced accurately, union 
usually took place The only exception was when the 
proximal fragment was displaced postenorly, teanng 
the ligaments and depriving the capital fragment of its 
normal blood supply In these cases, the result was al- 
ways bad and aseptic necrosis was likely to develop It 
was thought that arthrodesis of the ankle joint might 
well have been done as a pnmary procedure m these 
latter conditions 

Thirty-three roentgenograms 

John B McAneny, M D 
Johnstown, Penna 

Myxochondrosarcoma of the Talus H Paul Long- 
streth, Pio Blanco, and Samuel Sanes J Bone &. Joint 
Surg 30A 774-77^, July 1948 

This is a detailed case report of a 62-3rear-old white 
male who had a rmnor mjury to his nght ankle, followed 
by limitation of motion and tumor formation along the 
dorsum of the foot over the talus Roentgen e-xarmna- 
tion showed destruction of the supenor border of the 
talus with invasion of the overlymg soft tissue A 
biopsy was done, estabhshing the diagnosis of chondro- 
sarcoma Roentgen therapy was administered for a 
total of 5,700 r to the nght foot, m tw o courses About 
one year later, exammation showed no essential change 
m the bone The patient then submitted to amputa- 
tion of the lower right leg Examination of the ampu- 
tated member show ed a definite myxochondrosarcoma 
Five months later, an area of increased density was 
apparent in the nght apical region of the chest, accom- 
pamed by cavitv formation Tuberculosis was sus- 
pected, but apparently not metastasis Shortly after- 
ward, the patient committed suicide Autopsy showed 
metastatic myxochondrosarcoma in the nght lung 
This IS the eleventh case of myxochondrosarcoma 
of the talus to be reported The age is between eleven 
and sixty two years, with 8 male patients and 3 females 
No definite relationship between injury and tumor for- 
mation has been estabhshed Amputation is thought 
to be the best treatment The differential diagnosis 
between myxochondrosarcoma and osteogenic sarcoma, 
mjreloid sarcoma, giant-cell tumor, and fusiform-cell 
sarcoma must be made Chondrosarcoma grows 
slowly, as shown m the present case report, in which 
there was a lapse of three and one half years from the 
onset of symptoms to the time of death 
Six illustrations including 1 roentgenogram 

John B McAneny, M D 
Johnstown, Penna 

Bilateral Osteochondnbs of the Tarsal Navicular 
and the First Cuneiform A Case Report. Arch F 
O’Donoghue Edmund S Donohue, and Wajme W 
Zimmerman J Bone &. Joint Surg 30A 780-781 
July 1948 

■^ile osteochondntis has been found m most of the 
bones of the body bilateral inxolvement of the tarsal 
navicular and first cuneiform has seldom been recorded 
In the case reported here rocntgcnogmphic examination 
of a three x ear -old boy showed that the first cuneiform 
of each foot had a fragmented moth-eaten appearance, 
A jear later both tarsal naviculars — not yet completely 
ossified — showed evidence of fragmentation Treat- 
ment was b> supportive plates 
Tw o roentgenograms 


THE GENITO-IJRINARY SYSTEM 

Value of Urography m Elucidation of Nonurologic 
Complaints. Allan K Swersie New York State J 
Med 48 1607-1609, July 15, 1948 
Gastro mtestmal symptoms are often promment in 
disease of the upper urmary tract Because of this, 
urographic studies should be done if gastro intestinal 
films show nothing to account for such complaints 
Two examples illustrate this point In one case "gall- 
bladder sjTuptoms” proved to be the result of a mild 
right hydronephrosis due to constriction at the utero- 
pelvic junction The second patient gave a history of 
epigastric pain attributed to ulcer, in spite of negative 
X ray studies He wns found to have a crossed ectopia 
with probable fusion of the kidnevs Followmg pas- 
sage of a calculus he was relieved of all complamts 
A third patient had urinary complamts and urogra- 
phy showed an extnnsic mass exerting pressure on the 
bladder This proved to be an ovarian cyst This 
case IS thus the exact opposite of the others, an 
example of non-urologic disease produemg urologic 
findmgs 

Three roentgenograms Zac F Endress, M D 

Pontiac, Mich 


Pyelography as an Aid to the Differential DiagnosiB 
of Upper Abdominal MaEses Charles Eberhart and 
Donald E Beard J M Assoc Georgia 37 265-269. 
July 1948 

Routine retrograde and mtravenous pyelography are 
useful aids m the diagnosis of upper abdominal masses 
The authors stress, m particular, the value of lateral 
and respiratory pyelography 
The lateral pyelogram made with the affected side 
toward the film under normal conditions discloses the 
renal pelvis and calices superimposed on the bodies of 
the 12th thoracic and 1st and 2nd lumbar vertebrae 
The kidney occupies a vertical position In the pres- 
ence of renal, extrapentoneal, and mtrapentoneal 
masses, the bdney may be displaced or rotated to the 
pomt of diagnostic importance Differentiation of 
pelvic renal calculi, parenchymal calcification, gall- 
stones, and stones m the common duct may be made 
with this technic The lateral projection is also useful 
m the diagnosis of renal tumors and cysts, pnmary 
retroperitoneal tumors, and retropentoneal mfecUon 
Rctropentoneal tumors may produce torsion but never 
cause deformity of the caliceal structures If the kidney 
is rotated on two or more axes the lesion is likely to be 
intrarenal Metastatic disease and tumors and cj^sts 
of the pancreas also rotate or displace the kidneys 
Respiratory pyelography is employed most advan- 
tageously in the diagnosis of penrenal disease Fixation 
of a kidney may, however, be more apparent than real 
when the diaphragm is fixed by subphremc disease 
The text of this paper is largely a review of the litera- 
ture The authors* own expenence is presented m the 
form of roentgenograms wnth brief case histones 
Eight roentgenograms Loins Bernstein, M D 

Hartford, Conn 


oi itunors 01 lli 
Paul C Simison, and Francis F Hart 


- i Aifcut Pennsylvania 

M J 51 1114-1121, July 1948 

The purpose of this paper as stated by the authors, is 
to correlate the gross pathologic changes found in 
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urinary tract tumors ivith the findmgs on x-ray exatm- 
nation Plam films of the gemto urinary tract, intra- 
venous pyelograms, and retrograde pyelography are 
employed m diagnosis For excretory urograms 20 c c. 
of diodrast or of neo lopax is routmely given The 
patient is questioned as to a history of allergy and the 
first cubic centimeter is admmistered very slowly 
Adrenalm is kept ready for immediate use at all times 
For retrograde pyelograms 16 per cent skiodan is used 

Simple cysts rarely deform the calices unless they are 
very large They are unilateral and appear as a homo- 
geneous soft tissue shadow with a smooth outlme. 

In polycystic disease the kidneys appear to be normal 
until the cysts become large The affection is both 
congenital and famihal and the family history, together 
with bilateral deformities should suggest the diagnosis 

Benign and mahgnant tumors of the parenchyma in 
the adult cannot be differentiated radiographically 
One usually sees a rather huge mass deforming the 
upper or lower pole of the kidney with the classical 
symptoms of pam and hematuria One third of aU 
renal tumors show calcific deposits on x-ray examination 
This findmg is misleadmg however, because there are 
so many other causes of calcification Hemorrhage mto 
the kidney pelvis with a resultant clot wiU produce 
bizarre pictures on both mtravenous and retrograde 
urography, and a tumor which has become so large that 
it displaces or rotates the kidney, usually elongates the 
cahces and deforms the pelvis to further distort the 
X ray findmgs 

Benign and mahgnant tumors of the renal pelvis can- 
not be differentiated by x ray The papillomas and 
papillary endotheliomas deform the renal pelvis by 
their growth The ah eolar carcmomas and squamous 
cell carcmomas infiltrate and cause httle deformity 
They metastasize early to almost every organ 

Wilms’ tumor compnses 20 per cent of all mahgnant 
tumors m children It is almost always evident chni- 
cally by the presence of a painless mass m the upper 
abdomen in the young child A pyelogram will show a 
shift of the kidney and deformity of the pelvis due to 
pressure 

Primary tumors of the ureters are rare, but secondary 
tumors, as a result of seedmg from papillary tumors of 
the renal pelvis, are comparatively common The 
diagnosis of these tumors is difficult because such condi- 
tions as ureteritis cystica, hydronephrosis, pyonephro- 
sis, and blood clots deform the ureters and produce a 
similar picture- 

Bladder tumors are sometimes found in double con- 
trast exammations or m cystograms, but can usually 
be better visualized by cystoscopy 

Sex en roentgenograms Joseph T Danzer MD 

Oil City Penna 

Roentgen Diagnosis of Diffuse Leukemic Infiltration 
of the Kidneys in Children John F Gowdey and 
Edward B D Heiihauser Am J Roentgenol 60 
13-21, July 194S 

Infiltration of the kidne>s is frequently found post- 
mortem in patients dymg of leukemia (63 per cent of 
123 cases reported by Kirshbaum and Preuss Arch 
Int hied 71 1/7,1943) W^en leukemic kidneys are 
studied bj excretory urography the roentgen appear- 
ance is characteristic but may be confused nith that 
produced by polycystic kidneys There may be ex- 
treme enlargement of the kidney s with elongation of the 
renal plexus infundibula and cahces Function is 


usually well preserved, and there are no rounded pres- 
sure defects Three case reports are mcluded, xvith ac- 
companying roentgenograms and photomicrographs 
In C^e III, one of the kidneys mfiltrated with leukemic 
deposits was given roentgen therapy and the opposite 
kidney used as a control The kidneys were then 
checked by excretory urography The treated kidney 
showed reduction m size five days after irradiation, 
evidently due to destruction of radiosensitive leukemic 
cells It is suggested that when renal enlargement is 
detected roentgenographically by excretory urography, 
the diagnosis of leukemia may sometimes be inferred 
Five roentgenograms , 4 photomicrographs , 1 photo- 
graph James C Katter joro, , M D 

Indianapolis, Ind 


Diagnosis and Management of Ureteral Ectopia 
Thomas D Moore J Urol 60 50-62 July 1948 - 

The author reports 5 cases of ureteral ectopia and re- 
views the symptomatology, diagnosis and treatment, 
referrmg to several other cases reported in the htera- 
ture In the female, the ectopic ureteral orifice is 
found m the urethra the vestibule the vagma, or the 
uterus Smee all of these locations are distal to the 
vesical sphmeter, urmary mcontmence with constant 
dnbblmg is the usual presentmg symptom In the 
male, hoxvever, m whom the ectopic ureteral openmg is 
most often found m a seminal vesicle, ejaculatory duct, 
or the postenor urethra, all of which are proximal to the 
external vesical sphincter, urmary leakage is not pres- 
ent and the presentmg symptom complex is that of 
unexTilamed pyuna 

Embryologically, the ureter from the upper segment 
m renal duphcation develops at a later date and is 
therefore the one usually showmg an ectopic orifice. 
Pathologically, the most frequently encountered type of 
ureteral ectopia is a complete unilateral duplication of 
pelvis and ureter xnth an ectopic openmg of the super- 
numerary ureter Not mfrequently, coexistmg anoma- 
lies of the genital and urinary tracts are found The 
ectopic orifice is often extremely small and difficult to 
visualize, xvith diffuse ureterectasis and pyelectasis 
above the narrowed termmal openmg Because of 
resultmg urostasis, approximately 90 per cent of such 
cases show evidence of infection The segment of kid- 
ney dramed by the aberrant ureter may be hjrpoplastic 
or hydronephrotic 

In the author's opmion mtravenous pyelography pro- 
vides the most important diagnostic aid especially 
when the ectopic ureteral openmg is demonstrated and 
can be subsequently cathetenzed In retrograde pyelog- 
raphy, however it must be borne m mind that the 
lower segment of a duplicated kidney can assume essen- 
tially the outlme of a normal kidney Careful inspec- 
tion of possible sites of the ectopic orifice with a direct 
XTsion cystoscope is another important diagnostic pro- 
cedure The efficacy of the latter may be augmented 
by the mtravenous administration of mdigo carmme, 
which xvill subsequently appear at the ectopic orifice 

In treatmg a case of normally functioning kidney 
xvith a smgle ectopic ureter it is aimed to conserve the 
kidney by transplantation of the aberrant ureter to the 
bladder if the ureterectasis does not contramdicate the 
procedure. If a marked degree of ureterectasis exists, a 
complete hemmephro-ureterectomy or nephro-ureterec- 
tomy may be necessary, smee conservative ligation of 
the ureter results in a high percentage of failures 
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Heimnephrectomy is the operation of choice in cases of 
duplication where the blood supply is not intricate, 
otherwise, complete nephrectomy may be necessary if 
there is a normal opposite kidney 

Six roentgenograms Paul W Hoffert, M D 
University of Pennsylvania 

Recognition and Surgical Correction of Retrocaval 
Ureter A Case Report C D Creevy J Urol 60 
26-30, July 1948 

Thirty-eight cases of retrocaval ureter have been re- 
ported m the literature Approximately half of the 
cases are asymptomatic and the other half cause symp- 
toms of obstruction and hydronephrosis 

Retrocaval ureter is an anomaly of the venous system 
m which the vena cava is formed from veins that he 
antenor to the ureter in the embryo, and which normally 
disappear early m the course of development The 
ureter thus passes behmd the vena cava a short distance 
below the renal pelvis Its aberration m course is 
characteristic and readily identifiable on a pyelouretero- 
gram 

A case is reported with preoperative diagnosis and 
successful correction 

Four roentgenograms Vern W Ritter, M D 
University of Pennsylvania 

THE BLOOD VESSELS 

Diagnosis and Treatment of Arteriovenous Aneurysms 
m the Vlchuty of the Cerebral Hemispheres G Weber 
Schweiz med Wchnschr 78 629-634, July 3, 1948 
(In German) 

This report covers 16 cases of arteriovenous aneurysm 
of the cerebrum, all demonstrated by arteriography 
This condition is a congenital anomaly rather than a 
true tumor Clinically the patients fell into several 
groups Four patients had epileptiform seizures, 4 
showed the residua of subarachnoid hemorrhage with or 
without a hemiparesis, 6 had signs of both subarach 
noid hemorrhage and epileptiform seizures One pa- 
tient, a girl of mne, had monthly migrame accompanied 
by nausea and vomitmg, with a slowly progressive left 
hemiparesis 


The symptoms of headache, vomiting, and dizzmess 
have been described as typical of mtermittent elevation 
of the mtracramal pressure, and in arteriovenous 
aneurysm they are usually accompanied by jacksonian 
attacla, and ^most always by hemiparesis In 14 of 
these patients the symptoms began between the eighth 
and twenty eighth years , m one the onset was at thirty- 
six years Onset in later life, however, is not extremely 
uncommon The conclusive proof of the diagnosis m 
each of the author’s patients was obtamed by cerebral 
artenography, and some fau reproductions of a selec- 
tion from these artenograms accompany the paper 

Treatment is of three types, direct exposure with 
radical extirpation, ligature of the homolateral internal 
carotid artery, and irradiation One of the author’s 
patients, vras not treated and his subsequent course is 
not known One was treated by extirpabon, and re- 
covered, but with occasional residual attacks, one had 
x-ray therapy only (8,000 r), with no rehef from his 
attacks, but no progress of the disease and full workmg 
ability The other 12 had carotid ligation, and m 10 
x-ray therapy — from 2,400 to 8,140 r — was given m 
addition In only one of these was there a slight and 
transitory hemiparesis as a result of treatment, and 
none became unconsaous, somnolent, or aphasic Pre- 
existmg hemiparesis was not greatli^ changed by the-" 
ligature One patient showed a slight psycho organic 
injury as a result of this treatment Of the 12, one 
died of mtercurrent pneumonia after three months, 
the others showed a lessened tendency to subarachnoid 
hemorrhage, especially after irradiation , seizures were 
lessened m number, but the use of phenobarbital makes 
this finding hard to evaluate 

Of the types of therapy available, exbrpation has the 
advantage of complete cure of the lesion, but the as- 
sociated damage will be maximum The combmation 
of ligature and uradiation does not produce as perfect 
results, but does less damage to the surroundmg bram 
tissues Individualization of treatment is essential, 
but the author mclmes to favor ligation plus irradiation 
m most cases 

Four roentgenograms, 1 table 

Lewis G Jacobs, M D 
Oakland, Calif 


RADIOTHERAPY 


Roentgen Treatment .or Extensive Epithehoma of 
the Larynx Results In 139 Cases Arthur U Desjar- 
dins, Frederick A Figi and Luther M Vaughan Am 
J Roentgenol 60 29-36 July 1948 

' To practice medicine means not only to try to cure 
patients when this is feasible, but also to relieve suffer- 
mg in any form when a cure is impossible ’ With this 
premise m mmd the authors treated 139 patients mth 
extensive and advanced laryngeal epitheliomata from 
1936 through 1945 They used 200-kv roentgen 
therapy. Thoraeus filter and a target-skm distance of 
60 cm Two portals were employed (one directed to 
each side of the laiynx) except m very large lesions, for 
which the number was increased to three (two on the 
most extensnely involved side) The patients were 
treated daily (except Sunda>) with 20CM00 r to one 
portal After trial and error it was found that the 
optimum dose ivas 3 500 to 4 000 r to each of two fields 
The fields were larger (18 X 12 to 12 X 18 cm) than 
customarily used b> most therapists but thej had to be 












treated 

palliation was obtained m a] 
most ^ of the cases m this series, and 12 of 71 patient 
t^ted up to 1942 were ahve for penods of^^ t 

devenyears-afive year survival rate (not cure rate) o 

1/ ^ cent, despite the fact that all had such ad 
vanced disease that surgery was not feasible In th 

au^ors words ‘ indeed, a more unfavorable grimi 

of cases would be hard to find ” 

In discussmg this paper. Dr Douglas Quick 

demand, for irradiation, a trial m the lea 
advani^ cases, and for the more favorable a!^d^rS 
cases they demand at least a consideration 
on an equal basis with surgery ” Certninl-ir tw “latioi 
clearly demonstrate byli^excen^S^^!^!^^'^ 
cannot discount the importance of iJrTdmL?® 
mimagcment of caremoma of the lar^ 

One table j^mes C Katterjohn, M D 

Indianapolis, Ind 
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Late Results of Radium Therapy for Carcinoma of the 
Uterme Cervix Harry H Bouing and Robert E 
Fncke J A M A 137 935-941, July 10, 1948 
Thirty-two years of experience are reflected m this 
report of 2 246 patients with carcinoma of the cervix 
treated mth radium and roentgen therapy Various 
factors are evaluated, such as age extent of the primary 
lesion and previous treatment and an attempt to for- 
mulate a basis for prognosis is considered The progno 
SIS for the patient under forty-nme years of age is not as 
good as that for older patients The most important 
factor IS the stage of the disease The more localized 
It IS the better the prognosis 

The authors justly emphasize the necessity for 
evaluation of each patient and for close observation 
and follow-up Of their patients traced five years after 
leaving the hospital 33 per cent were livmg 

Seven tables Paul W Roman, M D 

Baltimore Md 

Krukenberg Tumor with Osteoplastic Metastases 
Joseph H Zeigerman Am J Obst & Gjmec 56 187- 
190, July 1948 

This concise informative article describes a case of 
ovarian carcmoma with bone metastases of a pre- 
dommantly osteoplastic nature Previous reported 
cases describe the opposite picture of bone pathology, 
namelj osteoclasia 

A 27 year old woman complained of vaginal bleedmg 
and of a mass in the abdomen A salpmgo oopho 
rectomj for a right ovanan tumor had been per- 
formed one year previously, but the exact nature of the 
tumor was not determmed A second operation 
revealed an ovanan tumor representing mucoid car- 
cinoma of the Krukenberg type Studies of the gastro- 
intestmal tract were negative Three courses of uradia 
tion therapy ivere proposed, but shortly after the first 
course an x-ray survey of the entire skeleton, prompted 
by pain m the dorsolumbar spme and the thighs, re- 
vealed vndespread osteoplasia of varying degrees 
The patient died three months after the onset of the met- 
astatic bone symptoms and eight months after the sec- 
ond operation 

No cause for the predommant osteoplasia is given, 
houever the author considers the possibility of a hor- 
monal relationship, since estrogens may cause a deposi- 
tion of calcium m the secondary trabeculae of the bone 
Two roentgenograms, 1 photomicrograph 

Robert H Beaming, M D 
Jefferson Medical College 

Wilms’ Tumor William J Daw J Urol 60 18- 
25 July 1948 

The author reviews 7 cases of Wilms’ tumor seen at 
the Wilkes Barrc (Penna ) General Hospital from 1937 
to 1945 Of these, 2 were first seen after the develop- 
ment of multiple metastases In the other 5 cases 
nephrectomy u as done and 3 of the patients have sur- 
vived SIX, five and two years, respectively Of these, 1 
had preoperative roentgen therapy and all had post- 
operative irradiation 

The author feels that early nephrectomy either trans- 
pentoncal or lumbar followed by adequate roentgen 
thcrapj IS the treatment of choice 

Elev en illustrations including 3 roentgenograms 
John O Laffertv, M D 
University of Pennsylvania 


Treatment of Bladder Tumors Archie L Dean 
J Urol 60 92-97, July 1948 

The author has analyzed and classified bladder 
tumors according to the best method of treatment 
under the follow mg headmgs ( 1) transurethral electro- 
coagulation, (2) transurethral implantation of radon 
seeds with or without electrocoagulation , (3) segmental 
resection of bladder wall, (4) suprapubic cystotomy 
with implantation of radon seeds with or without elec- 
trocoagulation, (5) uretero-mtestmal anastomosis with 
removal of bladder and prostate, (6) cutaneous ureteros- 
tomy with removal of bladder and prostate, (7) roent- 
gen therapy 

The therapeutic indications are summarized in seven 
tables of wluch those havmg to do with irradiation are 
reproduced here, though the article is well worth read- 
ing m Its entirety 

Transurethral Jmplanlahon of Radon Seeds With or 
Without Electrocoagulation 
Single papillomas or single papillary carcinomas 

1 Favorably situated as regards 
(o) Complete cystoscopic vision 

(b) More than 1 5 cm from ureteral orifice 

2 Not larger than 2 5 cm base diameter No 

infiltrating tumors 

Suprapubic Cystotomy with Implantation of Radon Seeds 
With or Without Electrocoagulation 
A Papillomas too large or unfavorably situated for 
transurethral treatment or segmental resection 
B Caremomas (papillary or flat) no larger than 3 cm 
m diameter 

Tumors may touch trigone but must be at least 
1 5 cm from urethral onfice These growths 
are not resectable and do not infiltrate the 
prostate 

If radon seeds are placed withm 1 5 cm of a 
ureteral orifice the ureter should be reim- 
planted m the bladder 

Roentgen Therapy 

A Contact therapy for conditions better treated with 
radon seeds or resection 

B High voltage and supervoltage (the latter prefer- 
able for tumors as deeply situated as those of 
the bladder) 

For palliation in old, feeble patients wuth exten- 
sive anaplastic tumors and mmimal ureteral 
obstruction 

John M Phillips, M D 
University of Pennsylvania 

Roentgen Therapy of Malignant Tumors of the Testis. 
Eugene T Leddy Am J Roentgenol 60 3 9 - 4 4, 
July 1948 

The prmciples advocated by the author for the treat- 
ment of testicular tumors are based upon an expenence 
with at least 500 cases m the past twenty years 

Biopsy should consist of simple orchiectomy without 
preoperative irradiation Tissue examination will then 
reveal one of the follow mg types of lesion (1) teratoma, 
(2) adenocaremoma of the seminoma tjqie, or (3) 
adenocaremoma of the testis Seminomas and tera- 
tomas constitute about 95 per cent of the total 

Irradiation of semmomas and their secondary de- 
posits IS best carried out with roentgen rays of moderate 
voltage (130 to 140 kv ) Intermediate voltage is used 
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because treatment must always be extensive, because it 
IS believed that there is no difference in the effectiveness 
of this type of radiation and that generated at higher lev- 
els (200 to 250 kv ) , and because less harm w ill be done 
to the patient if this type of treatment is used Four 
antenor abdominal fields and four corresponding pos 
tenor fields are treated, the mediastinum and the left 
supraclavicular space are abvays treated Each field 
receives about 540 r (total dose, in an) , two fields are 
treated daily, depending on the patient’s tolerance A 
similar course of treatment is agam given one month 
later, and if metastatic deposits have been present m 
the abdomen before operation, a thu-d course Is given 
after a lapse of two months The blood count is care 
fully watched during treatment 

That the methods of treatment employed are satis 
factory is confirmed by the statistical study of Cabot 
and Berkson, who reported a 71 per cent survival for 
patients with seminomas receivmg roentgen therapy 
and a 58 8 per cent survival wnthout roentgen therapy 
[Cabot and Berkson’s study (New England J Med 
220 102, 1939 Abst m Radiology 34 269, 1940) 
was based upon a series of cases seen at the Mayo Clinic 
up to 1937 and must, therefore, have included a con- 
siderable number of the cases upon which the present 
paper is based ] The relation of the results to the ex- 
tent of the disease is not discussed In general, how- 
ever, It was found that for cases with no evidence of 
abdominal metastases at the tune of irradiation the 
three year survival rate was twice as high as m cases 
known to have secondary disease in the aMomen 

The symptoms of para aortic lymph node involve- 
ment are dull aching pain in the back bloatmg, 
bdehmg, fullness in the abdomen, and constipation 
When a defimte mass of lymph nodes cannot be pal- 
pated m the abdomen, vague resistance to the ex 
aramer’s hand and tenderness on deep palpation are 
usually considered suggestive of metastatic disease 
Metastases may also be detected by excretory urog- 
raphy and other forms of roentgenography Follow 
mg involvement of the para aortic nodes the left 
supraclavicular lymph nodes are involved, and later 
the peribronchial nodes 

Smee It IS well knoivn that semmoma of the testis re- 
sponds well to roentgen therapv, the therapeutic test 
can often be used with high accuracy to judge the 
nature of metastatic lesions when their histopathology is 
Unknown 

Malignant teratomas do not respond very well to 
roentgen therapy m Teddy’s experience Since some 
tumors may be an admixture of seminoma and malig- 
nant teratoma they may respond initially, but contmue 
to grow after the more sensitive elements have been 
destroyed 

"For the treatment of senunomas, roentgen therapy 
has assumed a position of prime importance and has 
altered the prognosis from one of hopelessness to one of 


subdued optimism This is quite different from the 
prognosis of malignant teratoma of the testis no 
technique of treatment which we have used within the 
limits of safety has been more than temporarily effective 
in the treatment of metastatic lesions caused by malig- 
nant teratomas ” James C Katterjohn, M D 

Indianapolis Ind 

Roentgenologic Treatment of Lymph Nodes and 
Spleen in BrlU-Symmers Disease Sidney Rubenfeld 
J A M A 137 849-862, July 3, 1948 

This paper is based upon observations on 9 cases of 
giant follicular lymphadenopathy (Bnll-Symmers dis- 
ease) and 10 cases of polymorphous-cell sarcoma (of 
Symmers) Giant follicular lymphadenopathy may 
remain unchanged throughout life, it may undergo 
transformation into lymphosarcoma, lymphoid leuke- 
mia, Hodgkm's disease, reticulum-cell sarcoma, or it 
may develop mto polymorphous-cell sarcoma 

Giant follicular hyperplasia has been mistaken 
dmically for Hodgkm’s disease Its histologic picture, 
however, is distinctive There is numencal and dimen- 
sional hyperplasia of lymph follicles, consistmg ex- 
clusively of small lymphocytes The follicles may re- 
mam intact or may rupture and peimit escape of their 
cell components into the substance of the nodes In 
the latter event the disease is transformed into poly- 
morphous-cell sarcoma 

The author’s patients ranged in age from twelve to 
fifty nine years There w ere 5 females and 14 males 
Enlarged lymph nodes were the outstanding feature 
These varied from 1 to 3 cm m diameter and presented 
no charactenstics to distmguish them from the other 
lymphomas Splenomegaly ivas present in 3 cases 
and in 1 the liver was enlarged There was a per- 
sistent leukopenia m 4 patients 

Two-hundred kilovolt roentgen therapy was used to 
treat the lymph nodes and spleen, with two note- 
worthy variations m response The nodes m giant 
folhcular lymphadenopathy receded or disappeared 
under doses of 800 to 1000 r (measured in am) The 
nodes in polymorphous-cell sarcoma regressed only 
after doses of 2,000 to 3,000 r and frequenOy showed a 
latent penod of reacUon in contrast to the rapid dis- 
appearance of the nodes in giant folhcular lymphade- 
nopathy 

Sixty-six per cent of patients with giant folhcular 
lymphadenopathy and 60 per cent of those with poly- 
morphous-cell sarcoma are apparently well five or more 
years after institution of treatment The disease de- 
velops and progresses slowly and m its early phase a 
reversible or curable When a dedifferentiated struc- 
tural modification has occurred, the course is irreversible 
and the outcome a fatal 

Seven illustraUons H R Zatzkin, M D 

University of Michigan 


RADIOACTIVE ISOTOPES 


Study of Peripheral Vascular Disease with Radio- 
active Isotopes Part L Daniel C Elkin, F W 
Cooper, Jr , R H Rohrer, W B Miller, Jr , Patrick 
C Shea, Jr , and E W Dennis Surg Gynce &. 
Obst 87 1-8 July 1948 

Two methods for the use of radioactive sodium 24 in 
the mvestigation of circulatory physiology of the 
extremities arc compared and discussed 


^e method consisted m the mtravenous mjection of 
radioacbve sodium into the antecubital vem, ivith 
detYmmation of the cuculation tune to the leg and to 
to fimt curves w^e obtained by plotting the countmg 
rate of Goger-Mflller detectors against time Vana- 
tmns m circulation time by this method were found to 

7 mdividuals that results would be 

rendered valueless m the diagnosis of cuculatory dis- 
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orders A great many variables and uncontrollable 
factors are involved m the procedure 

The second method involved injection of radioactive 
sodium directly into muscle and recording its rate of 
remoi’al This was believed to permit an objective 
ei’aluation of the effective blood flow through the capil 
lanes, for the removal of the sodium from the muscle 
depends upon the volume of blood flow A Imear ex- 
pression of the removal rate of the sodium is obtained 
by plotting counts per mmute against time on semilog- 
arithtmc paper A numencal loganthmic expression 
‘ K” of the slope of the line is used for comparative 
studies Such studies have been made m 115 mdi- 
nduals and are to be reported at a later date 

An electromechanical apparatus was designed for 
automatically recordmg impulses received from four 
Geiger-hluller tubes simultaneously The counts are 
translated by electronic mrcmts into currents which 
activate pens of mechanical recorders 
Three photographs , 3 charts 

Allan K Brine\ , M D 
University of Pennsylvania 


Thyrotoxicosis Factitia (Alimentary Thyrotoxieosis) 
Its Difierentiation from Spontaneous lliyrotoiicosiB 
with the Aid of Radioactive Iodine Bengt N SLanse 
and Douglas S Riggs J Endocrinol 8 532-543, July 
1948 

A case of secretly self-induced thyrotoxicosis (thyro- 
toxicosis factitia) is described, and a second case m 
which circumstantial evidence strongly favored the 
same diagnosis is also discussed In both patients the 
clmical picture was mdistinguishable from that of en- 
dogenous thyrotoxicosis The differential diagnosis was 
facihtated by the use of tracer doses of radioactive 
lodme In endogenous thyrotoxicosis the urinary 
excretion of radioactive lodme is low compared to that 
of euthyroid mdividuals In thyrotoxicosis factitia the 
excretion of radioactive lodme is higher than normal 
Smce the serum protem-bound iodine is elevated mde- 
pendently of the source of lodme-contammg hormone, 
this test IS not contributory to the differential diagno- 
sis Other conditions which may produce the same 
condition of elevated serum protem-bound lodme and 
high excretion of radioactive lodme are discussed 


EFFECTS OF RADIATION 


Basal Metabohsm in Cancer Patients m Relation to 
Radiotherapy D Agostmi and P Lorenzim Radiol 
med (Milan) 34 415-420 July 1948 (In Italian) 

The authors studied the basal metabolic rate of 56 
cancer patients before, during and after radiation 
therapj From their observations they conclude that 
the basal metabohsm rate is elevated 15 to 25 per cent 
m cancer patients before any treatment is given and 
goes even higher dunng radiation therapy, especially 
with radium After treatment, the basal metabolism 
rate remamed elevated m 48 per cent of the patients, 
was normal m 32 per cent and low m 20 per cent The 
weight of the patients varied inversely as the basal 
metabolic rate 

Many breast cancers showed a decreased basal metab- 
olism rate followmg treatment, probably because of 
radiation effect on the thyroid or upon the sympathetic 
chain 

One chart Cesake Gianturco, M D 

Urbana, III 

Generalized X-Ray Exanthema (Report of a Case) 
H Schreiber Radiol dm 17 207-212, July 1948 
(In English) 

A woman of 40 was given postoperative irradiation to 
the left chest and axilla followmg a microscopic diagnosis 
of carcmoma simplex of the breast and a wide excision 
of the mamillary region ” She received 1,440 mgir 
to a palpable node m the axilla (type of radium apph- 
cator not stated) followed by a senes of roentgen treat- 
ments with 1,000 r to the lateral 1,200 r to the medial, 
and 200 r to the mfenor part of the breast, and 1,200 r 
to the antenor and 1,600 r to the postenor axilla (200 
kv 4 ma , 0 5 mm copper and 1 0 mm aluminum 
filter, 10 X 15-cm fidds 40 cm focal skm distance, 
200 r per treatment) , 250 r additional were given to the 
scar (160 kv , 4 ma , 1 0 mm alummum filter 40 cm 


F S D ) This led to erythema and desquamation 
which two weeks following completion of the treatment 
was regressmg About three days after this however, a 
dark red, painful area extendmg far beyond the treated 
area had appeared The temperature was norma] 
Treatment with calcium and bcMdryl (on the supposi- 
tion of an allergic reaction) was without effect and the 
lesion progressed, finally mvolvmg an area on the left- 
forearm not m continuity -with the rest of the lesion 
This rash was partly homogeneous, partly composed of 
macules with a tendency to coalesce The general con- 
dition remained good A leukopenia of 2 400 white 
blood cdls was noted, but -was believed to be due to the 
previous irradiation At the beginning of treatment, 
the percentage of eosinophils was 7, at the height of the 
reaction, it was between 2 and 3 ’ Bland local apphca- 
tions were used, and recovery e-ventually occurred 
The diagnostic possibilities are considered at some 
length, with the conclusion that this represents a non- 
specific generalized post-irradiation erythema 

Three drawmgs Lewis G Jacobs, M D 

Oakland, Calif 

X-Ray Injuries The Preventable Occupational 
Hazard. Shirley J DeVoe and George M Comey 
New York State J Med 48 1601-1602, July 15, 1948 
The fundamental pomts m x-ray and radium protec- 
tion are emphasized rather briefly in this article Some 
thmgs are not given the proper emphasis, t e , the dis- 
carding of old cracked glo-ves, the use of filters on the 
fluoroscopic tube, limitation of fluoroscopic tune, the 
prime importance of distance in radium protection, etc 
These are errors of omission, however, and since the 
thmgs that are discussed mvol-ve every radiologist’s 
daily life, it would be worth while to refresh one’s 
memory by reading the article m the ongmal 

Zac F Endress, M D 
Pontiac, Mich 
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ANTHOhi, D H., and FISHER dp t? , t *3 

an77t"oia“Ei^ 

lWa7b " 4 ^- f^’siSl n^^Tm 

AORTA 

See also Aneurysm 

— ao^c pulmonary anastomosis in conceniUl 

5t.mo.„^46ca,e,(.b) Willis J PoS^^^ktenl^ey Si^sT 

interat^ sepW defect assoaated with syphilitic aortic In 
sufficiency (ab) Moms Lipson, Feb 287 ™ 

ef^Yan ^ prchmmarj report (ab), B Brodin 

APPENDIX 

— displacement of cecum into left niof 

jig^canee of McBnrney s point (abH C sTy^lfol?, 

gim finding, (ab) Gu^v^ C '^rdYT^lf F^h 
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APPENDIX— cott^ 

— X ray examination of vermiform appendix (ab) A J Delano 
Apnl 606 

ARAKA, ROMAN Sec GREEN JOHN R 
ARANGO ORIOL See VASTira, JACOB H. IL 
ARCHER, VINCENT W Sec COOPER, GEORGE, Jr 
ARENDTj TULIAN, and COHEEN, JACK. Mucosal studies in 
colitis due to parasites (ab) May 769 
ARKIN, ALVIN M , and SCHEIN, ALBERT J Aseptic ne 
crosis In Gaucher s disease (ab) June 897 
ARMS* See Neuralgia 

ARMSTRONG. CHARLES D , and WILBXTR, DWIGHT L 
Malignant disease of the stomach simulating gastnc di 
vcrticulum (ab), Feb 287 

ARNESON. A N . STANBRO, WILLIAM W , and NOLAN, 
JAh^S F Use of multiple sources of radium within the 
uterus in treatment of endometrial cancer (ab) Jan 160 
ARNOLD-CHIARI DEFORMITY See Brain 
ARTERIES 

See also Aneurysm Aorta Brain etc. 
coronary See Coronary Vessels 
innominate 

— compression of trachea by anomalous innominate artery 
an operation for its relieJf (ab) Robert E Gross and 
Edward B D Neuhauser March 449 
pulmonary See also Heart abnormalities 

— arteriovenous fistula of lung treated by ligation of pulmo- 
nary artery (ab) George B Packard and James J wonng 
May 770 
radial 

— thoracal aortography by catheterization from radial artery 
preliminary report of a new technic (ab) Stig Radner 
Jan.^ 139 

— thoraac aortography preliminary report (ab) B Brod^ 
et al Jan 139 
ARTHRITIS 

See also Spine 

— X ray diagnosis and therapy (ab) M F Godfrey June 896 
rheumatoid 

— heart in rheumatoid arthritis (ab) E J Fischmann and F J 
Gwynne Apnl 602 

—periostitis of os calcis an osteoperiosteal manifestation of 
rheumatoid arthritis (ab) Hsien Chi Fong Apnl 613 
— roentgen picture of osteoarthritis in the hip Joint m cases of 
polyarthritis rheumatica chronica (ab) Ivan Hermodsson 
Feb 296 

ARTHROGRAPHY Se^oints 
ASHB0RN, F S See l^NT, EDWARD M 
ASHTON DOROTHY L Carcinoma of the cervix complicating 
proddentta uteri (ab) Jan 150 
ASPERGILLOSIS 

— pulmonarv aspergillosis 2 cases (ab) B Gerstl et al Feb 
283 

ASPIRATION See Breast Cerebellum Lungs 
ASTHMA 

— mediastinal emphysema occurring during an acute paroxysm 
of bronchial asthma J W Grossman and O S Cramer 
May 705 

— roentgen treatment of bronchial asthma Eugene T Leddy 
and Charles K. Maytum Feb 199 
ATELECTASIS See Lungs collapse 
ATLAS and AXIS 


— atlanto-epistropbeic luxation with aplasia of the dens epi 
strophei (ab) Kurt Nievcrgelt June 890 
— atlanto-occipital fusion ossiculum termlnale and occipital 
vertebra as related to basilar impression with neurological 
symptoms (ab) Lee A Hadley March 446 
— significance of certam measurements of skull in diagnosis of 
basilar impression (ab), M McGregor March 445 
ATOMC ENERGY 

— clinical manifestations of acute radiation illness produced in 
goats by exposure to an atomic bomb. Test Abl^ Bikini 
1946 with comments on therapy (ab) Eugene P Cronlate 
Feb 308 

• — human pathologic anatomy of lonlzmg radiation effects of 
atomic bomb explosions (ab) Elbert DeCoursey May 774 
— Nagasaki survivors as seen in 1947 (ab) Shields Warren 
Jan 165 

ATTINGER, E Diagnosis of hypertrophy and dilatation of the 
right ventricle Mitral stenosis and cor pulmonale (ab) 
Nfay 764 

AYASH JOHN J Sec SCHALL LeROY A* 

AZEVEDO GOMES, M See FURTADO, DIOGO 


B 


BABCOCK, J REED Carcinoma of the cervix treated by com* 
biued radiation and surgery (ab) Feb 303 
BACLESSE F , and DTJLAC, G Radiodiagnosis of malignant 
tumors of the rbmopharv*nx (ab) Jan 134 
BACTERIA 


— irradiation of viruses and bacteria (ab) P Bon4t Maury 
Jan 150 

BADE H Late recurrences and late metastases (ab) Jan 163 
BADGLEY, CARL E See DONALDSON. S W 
BAER, SAMUEL and LOEWENBERG SAMUEL A Aortic 
aneurysms simulating organic disease of the gastro- 
intestinal tract (ab) Rlarch 460 
BAEYER, ERIC V Diagnosis of congenital obstruction of the 

m the newborn Feb ,167 

BAGGENSTOSS ARCHIE H* See GAMBILL, ^ARL k 


BAHNSON, HENRY T See COOLEY, ROBERT N 
BAILEY CBUIRLES M See GOULD, DAVID M 
BAILEY, ORVILLE T See INGRAHAM FRANC D 
BAKER, WILLIAM J , HOUGHTON, JOHN D , WISSING, 
EGON, and BETTS, REEVE H Eosinophilic granu 
loma Report of a case with x ray evidence of rapid pro 
gression (ab), April 609 

BARACH ALVAN L Sec TALBOT, TIMOTHY R , Jr 
BARDEN, ROBERT P , and COOPER, DAVID A Peripheral 
vascular diseases in the lungs Roentgenologic man! 
festations (ab). May 770 

BARDEN, STUART P Important sequelae and complications 
of hemothorax resulting from penetrating wounds of the 
pleural cavity (ab) Mareh 447 
BARTuM ENEMA* See Intussusception 
BARKER, WILEY F See INGRAHAM, FRANC D 
BARNES, ROLAND Paraplegia m cervical spine injuries (ab), 
Apnl 610 

BARNETT. JAMES C, POLISAR, IRA A*, and POLISAR, 
ROBERTS Use of a plastic Oacheal cannula, with repor 
of a case March, 416 

BARSANTTNI, J C ^e FOURNIER, J C MUSSIO 
BASHAR IMPRESSION See Atlas and Axis 
BASS, HE, and SCHOMER, A* Coccidioidomycosis in vet- 
erans of World War II (ab). May 752 
BASSOLS, FRANCISCO See BROOKS FRANK P 
BAYLIN, GEORGE J Sec REEVES, ROBERT J 
BAZ2AN0. H C ^ FOURNIER* J C MUSSIO 
BEARD, DONALD E See EBERHART, CHARLES 
See GOODYEAR, WILLIAM E 

BENDA, R*. FRANCHEL, F , and DUPERBAT, B Metastatic 
pulmonary cancer secondary to a symptomless cancer of 
the pancreas (ab) June, 802 

BENIOFF, MORTIMER A ^ FARBER, SEYMOUR M 
BENNETT, T R. See DIDDLE, A. W 
BENSON, ALFRED H Sec CHENERY, ALAN J 
BERCOW, CELIA. See POPPEL, M H* 

BERGMAN, H C See PRINZMETAL, MYRON 

BERK, MORTON E Gout report of an unusual case in a 

BERY^LIU^™^ May 763 

— <lcla5red chemical pneumonitis in workers exposed to beryl- 
lium compounds (ab), Harriet L Hardy May 749 
BESNIER-BOECK-SCHAUMANN DISEASE Sec Sarcoidosis 
BETA RAYS See Radioactivity, Radium 
BETOULIERES P and MA^O, A^ Radiologic appearance 
of osteo articular lesions of Malta fever (ab) Jan 142 
BETTS. REEVE H. See BAKEIL WILLIAM J 
BEYER, T E , and BLAIR, J R. Sublingual rhabdomyoma 
(ab), Apnl 696 

BICK, EDGAR M Cntena of healing fo fractures following 
internal fixation (ab), Jan, 143 

BIGGS, ALFRED D , and ^OBY, RALPH G Nontuberculous 
pulmonary calcification (ab) April 698 
BILE DUCTS 


abnormalities 

— unusual anomaly of gallbladder and bile duct (ab) B L 
Smner March 463 
cysts 

—choledochus cyst case (ab) S Urwitz March 464 
— congenital cystic dilatation of common duct case (ab) 
John L Keelcy March 463 

— water soluble contrast medium for precise roentgenologic 
diagnosis of evsts of common duct (ab) Sven R. Kjell- 
berg, Apnl, 607 
BILIARY TRACT 

See also Bile ducts Gallbladder 
— (Tronic relapsing pancreatitis an analysis of 27 cases asso- 
ciated with disease of the biliary tract (ab) Bari E Gam 
bDl ct al June 896 
roentgeno^phy 

—cholangiography (ab) Magnus 1 Smedal and C Franklin 
Sornberger May 760 

— clinical evaluation of cholanglograms (ab) Hart Hagan and 
H L Townsend May 760 

— roentgenologic evidence of biliary regurgitation roentgeno- 
logic contnbutions to the diagnosis of hypoparathjroid- 
ism appendicitis mesenteric thrombosis (ab) Harry M. 
Weber Apnl 616 

BIOPSY See Bones Breast, Cerebellum, Lungs 
BIRD, GUSTAVUS C , Jr , FISSEL GEORGE E , and YOUNG, 
BARTON R* A pathognomonic roentgen sign of retro- 
peritoneal abscess Report of two cases of ruptured ap- 
pendix withpositive roentgen findings (ab), Feb 290 
BIRDSONG McLEMORE, and L»ENGLE, CAMILLUS S , Tr 
Multiple cystic tuberculosis of the bones (ab) May 768 
BIRKELO, CARL C See JOCZ MARION W 
BLACKWOOD, WILLIAM Sec TAYLOR ALEXANDER R. 
BLADDER 

— cystography with graduated compression (ab) Olle Olsson 
Moy vd9 

— lesions of urinary tract following radiotherapy for carcinoma 
of cervix uteri (ab) T J D Lane May 774 
— roentgenologic changes in urinary bladder and distal i>ortion 
of ureters m spcrmatocystitis (ab) Gunnor Edsman May 
769 


— role of external urethral sphincter in the normal bladder and 
cord bladder (ab) John L Emmett et el Feb 299 
cancer 

— epithelial tumors attacked by radons and fulg^ration during 
the years 1020-1938 (ab) Edward L Keyes April 617 
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BLABDERt cancer — coni 

— treatment of bladder tumors (ab) Archie L Dean June &02 
BLAIK.J R See BEYER. T E „ 

BLAK<Jo, PIO See LONGSTRETH, H PAUL 
blood 

— effecU of continuous radiation on chicL embryos and de 
veloplnc chicks 11 Bone marrow, lymphoid tissue 
and peripheral blood Shields Warren and Frank J Dixon, 
June 809 

studi of penpheral v ascular disease with radioactive isotopes 

(ab) Daniel C Elkin et al June 903 ^ 

— value of platelet counts in radiotherapy (ab) W M Court 
Brown April, 018 
BLOOD PRESSURE 

— endocrine factors in hypertension treatment by roentgen 
irradiation of the pituitary and adrenal regions James H 
Hutton James T Case Ernest C Olson Warren W 
Furey, Stanley FahUtfom William L Culpepper and 
Karl E Madden June 819 

— Influence of supradiaphra^atic splanchnicectomy on heart 
m hypertension (no), Emil M Isberg and Max M Peet 
March, 449 

— osteoporosis during potassium thiocyanate therapy for hyper 
tensive disease (ab) John T Hinchey et al April 608 
BLOOD VESSELS See Aorta Arteries CardiovTiscular Sys 
tern, Extremities etc, 

BOAG. J w Presentation and analysis of the results of radio 
therapy (ab) Feb 301 

BOBROW1T2, 1 D , and HURST ALIAN Minimal tubercu 
loiu Problems in roentgenologic interpretation April, 

619 

BODY SECtlON ROENTGENOGRAPHY 

— axial stratigraphy (ab) Alessandro Vallcbona March 461 
laminagraphy m the diagnosis of uncommon diseases of skele- 
ton of fcynx (a) luxation of ory^tenoid cartilage (b) 
crico-arytcnoid arthritis (c) dislocation of thyroid car 
titage (ab) Franco Hueber and Clemente Gaja Feb 281 
— laminagraphy through plaster casts la portreduction roent 
genography of congenitally dislocated hips (ab) Bernard 
S Epstein June 898 

— lateral thoracic tomogram In normal subjects (ab) Chatton 
and Maleki Jan 135 

roentgen examination of mediastinal lung hernia with refer- 
ence to tomoCTaphy (ab)j Hans Salinger Jan 187 
—rules and conditions of Msibility m osseous tomography 
(ab) R- Herdner Apnl 695 

— shadows resembling a cavity m lammagrams due to a shell 
fragment in the chest wall (ab) Roger Even and Guy 
Monn junej890 

BOECK'S SARCOID See Sarcoidosis 

BOLDERO, JOHN L An unusual case of infection of a ilxteeo 
weeb extra uterine pregnancy (ab) Jan 145 
BONES 

See also under names of bones 

— bOTe block method for recurrent dislocation of the shoulder 
joint (ab) Ivar Palmer and Anders Widin Jan 144 
—bone changes in the cat in expenmentolly produced injury 
to peripheral nerves (ab) M A, Schiller April 020 
— atopic bone deposits a paraplegic compheatiou (ab) 
Maurice B Ro^e and Fredcriidc A Jostes March 468 
— effects of continuous radiation on chick embryos and develop- 
ing chicks I Growth rate gonads and bone. Shields 
Warren and Frank J Dixon May 714 
—structural differences m bone matrix associated with metab- 
ollrcd radium Frank B Hoccker and Paul G Roofe, 
June 856 
atrophy 

—osseous dystrophy with man> pseudo-fractures (ab), J F 
Curr March 466 

— osteoporosis occurring during potassium thiocyanate therapy 
disease (ab) John J Hinchey et al 

cyata. See also Bones tuberculosis 

—solitary (unicameral) cyst (ab) Arthur G James et al 
June 896 

diieaiet. See also Bones pathology 

— Engclmonn s disease osteopathia hyperostotrea sderotisaos 
mnltiplcx infantilis case (ab) H R. Sear Apnl 008 
— fibrous awlasia (monostouc) Paul O Wells May 642 
fracturea Stt Fractures 
fragility 

— osteogenesis imperfecta and osteogenesis imperfecta cystica 
(ab) H A, Thomas Fatrbank Jan H2 
growth. See also Femur 

— disturbance of longitudinal growth associated with prolonged 
disability of lower extremity (ab) Donald Ross Jam 146 
— red graph ond the Wctxel gnd as methods of detenmulng 
the sjTnmetry of status ond progress during growth (ab) 
Arvin W Mann et ol Jan 141 
—substitute for skeletal age (Todd) for clinical use the red 
graph method (ab) S Idell Pyle et al Jan 141 
infarction. See Bones necrosis 
marrow 

— aeroembolism of marrow expenmentml study (ab) Paul C, 
Colonna and E\'erctt D Jones Jan 155 
— coexistme multiple mjeloraa and Paget s disease of bone 
t^ed Tnth stilbamidme (ab) Carl Reich and AlexoDdcr 
E Brodsfc> June 897 

— effects of continuous radiation on chick embrjo* and de- 
> elopmg chicks II Bone marrow lymphoid tissue and 
^Pb^al blood Shields Warren and I^nk J Dixon 
June 809 


— ^muUiplc myeloma with spinal cord conn)ression as the initial 
finaing(ab) Leopold J Snjder and ^ymour K Wilhelm, 
May, 703 
necroiit 

— aseptic necrosis m Gaucher s disease (ab) Alvin M Arkin 
and Albert J Scheln^ June 897 
— diagnosis and differential diagnosis of pnmarj bone infarcts 
(ab) H R Schinz and E Uchllnger Peb 296 
pathology 

— bone and joint changes In hemophilia with report of cases 
of so-called hemophilic pseudotumor (ab) Ralph K 
Ghormley and Re^ S Clegg June 890 
— bone and joint pain in leukernia simulating acute rheumatic 
fever and subacute bacterial endocarditis (ab) Mark 
Aisner and Thomas B Hoxie April 609 
— infantile cortical hyperostoses (ab) W van Zeben March 
466 

— infantile cortical hyperostoses case (ab) Katherine T Chen 
and Ting-Smg Yu May 761 

— infantile cortical hyperostosis (ab) H H Shuman Tan 142 
— pseudoturoor of bone m hereditary psendohemophllia (ab) 
Howard S J Walker and Nathan A. Womack Feb 296 
— skeletal lesions in leukemia clinical and rocntgenographic 
observationa in 103 infanta and children, with a review of 
the literature (ab) Frederic N Silverman May 76G 
tubercnlotis 

— multiple cystic tuberculosis (ab), McLcmore Birdsong and 
Camdlus S L Engle Jr May 703 
tumors 

— biopsy in the diagnosis of bone tumors (letters to editor) 
March 432 

— chondromyxoid fibroma a distinctive benign tumor likely 
to be mistaken especially for chondrosarcoma (ab) Henry 
L jafle and Louis Lichtenstein March 464 
— eosinophilic granuloma case with x ray evidence of rapid 
ptTogresslon (ab) William J Baker et al Apnl 609 
— eosinophilic granuloma 0 coses (ab) Joseph L Platt and 
Richard B Eisenberg June 895 
— eosinophilic granuloma with diffuse pulmonary Involvement 
(ab) Douglas D Dickson June 896 
— eosinophilic granuloma with involvement of the lungs and 
diaphrapn (ab) Alfred J Ackerman Jan 142 
—incidence in large general hospital (ab) L P Holmes ct al 
Feb , 294 

— Krukenberg tumor with osteoplastic meUstases (ab) 
Joseph H Zeigerman June 902 ' 

— occult metastases (ab) Ralph Shackman and C V Hamson 
March 456 


Mc^y 


■ — 09I.CUI0 usicojna (a.oj ^apnoei n. uoiaeuberg Feb 
—osteoid osteoma (ab) J E Pntchard and J W 
May 762 

— plasma'Ccll tumors (ab) George Lumb and T M Prossor 
Jon 143 

— sarroma ansm^ In irradjated bone 1 1 cases (ab) William G 


Cahan^ et af. Ajiril 619 
enous limitations and 


— aenouj limitatlona and erroneous indications in diBKnoais 
(ab) James F Brailsford March 465 
— skeletsd hemaopo-endothelioma case (ab) Emil D W 
A. Constant Apnl 608 

BONET-MAl^T, P Irradiation of viruses and bacteria (ab) 
Jan 166 

BONNET P , and J Besnier Boeck Schaumann s dis- 

ease with multiple localiratlons and with mioUement of 
the myocardium and of the endocardium (ab) Tune SB? 

BOOK REVIEWS ^ 

Bach, Tbe^ore Franklin Arthritis and Related Conditions 
Mar^ 436 

Die Bclderscitige Niercnstcinkrankheit 


Bibos, Bertrand 
Jan 126 
BueJutein, Jacob 
Jan 124 
Cade Stanford 
Radium Jan 


The Digestive Tract in Roentgenology 


15>«a5e and Its Treatment by 

Cole, LiwhTtfrTeory Lunc Dust Lesion. (Pneumoconiosis) 
versus TuberculosU June 884 ^ 

Coley, Bradley L Neoplasms of Bone and Related Con 
^tions JbM ^Mogy Pathogenesis Diagnosis and 
Treatment May 736 

HarrUon George R., Lord, Richard C , and Loofbonrow. John 
R, Practical Spcctro^py April 587 

Hodges, Fred Jenner, Holt, John Floyd, KapUn Ira I , and 
HubeMeld, Sidney, editors The 1948 Year Book of 
Radioing. Jan 123 

Jenni^, W and Ruaa, S Radon Its Technique and 
Use reo 272 

UechU, Molt Die Rtetgendiagnostik der Wirbelsaule und 
ihre Gnindlagen May 737 

Med^ X Ray Protection up to Two Million Volts National 
Bureau of Standards Handbook 41 June 884 

Oncy Alezonder Neiunradiology May 735 

Patenon, Ralatom Treatment of Malignant Disease by 
^n “” 5 ““'' “ Practice of Radiotherapy, 

^*"" 7^0 ^ Campbell a Operatii e Orthopedlca May 

Sym^^ui^n the Use of Isotopes in Biology and Medidne 
R“dioIogique Normale. Optique 

Walther, HanaE Krebsmetastasen March 435 
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BOOK REVIEWS — corl 

Westermark, Nils Rocntcen Studies of the Longs and Heart, 
Tan. 124 

WiUu Rupert Pathology of Tumours Feb 273 
Wood Ernest H Tr An Atlas of Myelography April 586 
Zimmer, E. A. Die Durchleuchtungstechmk dcr Thoraxor 
pane 736 

BOOKS RECEIVED fnot renewed) 

Calnn Melnn Heidelberger, Charles Reid, James C , Tol- 
bert, Bert, M , and Yankwich, Peter F Isotopic C^bon 
Tec^iques m Its ilcasurement and Chemical Mampula 
tion March 435 

Coumand Andrfi Baldwin, Janet S and Himmelstein Aaron* 
Cardiac Cathctenzation in Congenital Heart Disease. 
A Clinical and Physiological Study m Infants and Chil 
dren June 8^ 

Education for Professional Responsibility Jan 123 
Guichard Roger L Urethrographie March 434 
Hayes, Edward W , editor The Fundamentals of Pulmonary 
Tuberculosis and Its Complications for the Student the 
Teacher and the Practicing Physician May 7^5 
Hofbauer Ludwig. Atemregelung als Heflmittd June 834 
Industrial Fluorosis A Study of the Hazard to Man and 
Animals near Fort '^^lam Scotland April 588 
Maism J Cancer Tome II Radiations- Virus-Environ- 
ment April oS6 

Medical Annual A Year Book of Treatment and Prac- 
titioner s Index Jan 123 

Pack, George T editor Cancer of the Esophagus and Gastric 
C^rdia Feb 272 

Phs^iaans Federal Income Tax Guide Jau 123 
Segunda Jornada Clmica de t erano Organizada por la Funda 
ci6n Lucas Sierra April o88 

Sj5gTcn, Torxten Genetic Statistical and Ps 5 ^tuatric In 
vestipations of a West Swedish Population April 586 
van der Werff, J Th Biological Reactions Caused by ^ectnc 
Currents and bv Y Rays Feb 272 
HOST, FREDERIC d HAGEY HELEN SCHOTTSTAEDT, 
EDWIN R. and LARSEN LOREN J Results of treat 
mcnt of congenital dislocation of the hip m infanc> (ab) 
March 4o7 

BOSWORTH DAVID M See CLEVELAND MATHER 
BOUCHARD, J See PEIRCE, C B 

BOUSLOG JOHN S Roentgen irradiation of thrombophle- 
bitis Feb 216 

BOWDEN, LEMUEL See SMITH. FRANK R* 

BOWER, ALBERT G See ROSOVE, LEON 
BOWING HARRY H. Immediate and late results of intra 
caMtary radium therapy for malignant lesions of the cer- 
vix Jan 1 

— i-and FIuCKE ROBERT £ Late results of radium therapy 
for carcinoma of the utenne ccrv IX (ab) June 002 
BOYD, HAROLD B and FOX, KERMIT W Congenital pseud 
arthrosis Follow up study after massive bone-g^tmg 
(ab) March 458 

BRADSHAW HOWARD H See O’NEILL JAMES F 
BRAILSFORD JAMES F Scnous limitations and erroneous 
indications in the diagnosis of tumours of bone (ab) 


March 45o 
BRAIN 

See also Cerebellum 
abnormtliUes 

“Cervical subarachnoid space with particular reference to 
syringomyelia and the Arnold Chi^ deformity Joseph H. 
Marks and Kenneth E Livmgston Jan 63 
— pantopaque myelography in the diagnosis of Aroold-Chian 
malformation without comcomitant skeletal or central ner- 
^*ou5 system defects (ab) Bernard S Epstein Feb 280 
blood lupply See also Aneurysm artcnoienous 
— cerebral angiography clinic^ e\~aluation based on 107 cases 
(ab) John R. Green and Roman Arana May 769 
— c er ebral arteriography (ab) Sidney V Gross April 015 
— new protector m cerebral angiography (ab) Ame Engeset, 
May 770 
caldfication 

— pathologic non neoplastic intracranial calcihcation (ab) 
John D Camp June 890 

— roentgen changes produced by diffuse torulosis m the new 
bom (ab) Edward B D Xeuhauscr and Arthur Tucker 
May 744 
cysticercosis 

“^mical aspects (ab) S Obrador March 445 
echinococcosis 

— intracranial hydatid disease with report of case (ab) Doug 
las Miller and Justm Fleming April 505 
roentgenography See also Bram blo^ supply 
— pneumoencephalographic diagnosis in the presenfle demen- 
tias (ab) Paul Ch^off et al Feb 280 
tumors 

— intraveutncular epidermoid characteristic pneumoenceph- 
alographic findings Harry Hauser and Charles W Elkms 
Tan 69 

BRAL<5w, S P and SPELLBERG M.A. Diverticula of stom- 
ach. Report of 26 new cases (ab) June 893 
BREAST 


— disfiguring sequelae from radium therapy results of treatment 
of a birthmark adjacent to breast m a female infant (ab) 
G B Undcrwcx>d and L. Edward Gaul April 020 
canter 

—carcinoma and other neoplasms of male breast Benjamm A. 
PaysoQ and Ricva Rosh Feb 220 


— generalized x raj exanthema case (followmg irradiation for 
cancer of breast) (ab) H Schreiber June 904 
— influence of castration by roentgen ravs (ab) Viggo E 
Thayssen Feb 303 

— IS chronic cystic mastitis a precancerous lesion? Ten year 
follow up study of 26 cases (ab) H Lester Reed Feb 
302 

— place of surgery and of radiotherapy in its management. I 
Study of some of factors which determine success or failure 
m treatment, II Radiotherapeutic procedures (ab) 
G E Richards Feb 302 

— prognostic significance of early diamosis study of early 
symptoms and their duration before the patients come 
under treatment (ab) Sigvard Kaae ?klay 772 
— pulmonary fibrosis after roentgen therapy for caremoma of 
breast 2 cases (ab) M Ramseyer Jan 154 
inflammation 

— is chronic cystic mastitis a precancerous lesion? Ten year 
follow up study of 26 cases (ab) H Lester Reed Feb 302 
tumors 

— evaluation of needle aspiration technic m breast lesions 
John W Budd April 502 

— preoperative roentgenograph> (ab) J Gershon Cohen and 
Philip J Hodes June 890 
BREIT, DONALD H See HUNT HOWARD B 
BRXLL-SYMMERS DISEASE See Lymph Nodes 
BRINDIXY, PAUL. Sec QUICK, D W Jr 
BRODEN, B , HANSON, H E and KARNELL J Thoracic 
aortography preliminary report (ab) Jan 139 
BRODSKY, ALEXANDER E See REICH, CARL 
BROMEK RALPH S See HARVEY ROLFE M 
BRONCm 

See also Asthma Bronchiectasis 
— diagnosis of unilateral total lung obscuration of rare ctlolo^ 
case of congenital left sided pulmonary atelectasis with 
saccular ectasia of large bronchi (ab) H R^ Stettbacher 
May 748 

— role of bronchoscopy m clinical medicme and surgery (ab) 
Arthur Q Penta April 596 
abnormalitieB 

— bronchopulmonary hypogenesis clinical and roentgenologic 
features in the adult with long follow up observations 
(ab) Louis Schneider May 748 
cancer See also Lungs cancer 

— endobronchial metastases with yTnptomatology of primary 
bronchogenic cancer (ab) Koger Even and Jacques 
Lecoeur June 892 

■ se condarv bronchial cancer with sjTnptomatology of pnmary 
bronchial cancer (ab) Lopo de Carvalho ct u June 892 
foreign bodies Sec Foreign bodies 
roentgenography See also Lungs 

—functional pulmonary changes following bronchography 
(ab) WTlliam A. Zavod May 748 
tumors 

— adenoma (ab) William E Howes April 600 
— myoblastoma (ab) Alvm R. Kraus et al, INIay 747 
BRONCHIECTASIS 

— bronchiectasis followim^ aspiration of timot^ grass 8 
cases (ab) Max G Carter and Kenneth J Welch May 
750 


— bronchiectasis simulating chronic bronchitis study of 46 
cases (ab) J D H Wearing May 750 
— bronchography in bronchiectasis m children (ab) E La 
monte Gann Feb 282 

— diagnosis and treatment (ab) George E Spencer and 
Edward M Kent June 891 

— time element m the development of irreversible bronchiecta- 
sis (ab) David M Spam and Charles W L^ter, April 599 
BROOKHAVEN NATIONAL LABORATORY NUCiEAR RE- 
ACTOR, M^ 734 

brooks, FRANK P STEVENS LLOYD W, PENDER- 
GRASS EUGENE P and BASSOLS, FRANCISCO 
Experimental studies on the motility of the gastnc mu 
cosa in dors Preliminary report (ab) March 461 

See PENDERGRASS EUGENE P 

brown, BRUCE R. Sec LAWRENCE JOHN H. 
brown, CHESTER R. See ABEL MARTIN S 
brown, ROSWELL K. and MILCH ELMER Gallbladder 
gas gangr en e (ab) March 453 

BROWN, Samuel Differential diagnosis of abdominal tumors 
bv the roentgen method (ab), Feb 287 
brown, STEPHEN W See HOLMES L P 
brown W M court Value of platelet counts in radio- 
therapy (ab) April 618 
BR UCE LLOSIS See Undulant Fever 

BRUN, j , and VIALLIER, J Besnier-Bocck Schaumann s dis- 
ease with pscudo-cy^c pulmonary shadows (ab) June 
891 

See BONNET, P 

BUCHTAULV See HORST, H G 

BUCKLEY, ROBERT W and YAKOVLEV, PAUL I Dysosto- 
sis of skull face and extremities (acrocephalosyndactyly) 
(ab), \ray, 761 

budd JC)HN W Evaluation of needle aspiration technic in 
bre ast le sions April 502 

bull, DAVID C Phlebography of the lower extremity (ab) 
April 615 

BUNIN, JOSEPH J See MAIER, HERBERT C 
BTJKKLtY T F See MORETON ROBERT D 
BURFORD. THOMAS H. See CARSON MERL J 
burke, EUGENE M. See SAUER, HANS R. 
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CHILBREN — cent 

— roentgen diagnosis of diffuse leukemic infiltration of kidneys 
(ab) John F Gowdey and Edward B D Ncuhauser 
June 900 

— roentgen diagnostic pomts of view on spinal tumors m child 
ren (ab) Olle Ols«Dn April 612 
— sella turcica m obesity in ciuldren (ab) Hans-Olof Moasberg 
Feb 280 

— significance of triangular hilar shadows in roentgenograms of 
infants and children (ab) Rolfe M Harvey and Ralph S 
Bromer May. 747 

— skeletal lesions m leukemia clinical and roentgenographic 
observations in 103 infants and children with a review of 
the literature (ab) Frederic N Silverman May 776 
— value of routine roentgenograms of the wnst m a pediatnc 

service (ab) G Peterman et al ISIay 761 

CHILE books for June 883 
CHINA 

— Chmese maternal and fetal measurements (ab) David D 
Kulcsar April 613 

— some radiologic experiences with TJNRRA. in China F A, 
Ford Feb 252 

CHODOFF, PAUL SIMON, ALEXANDER, and FREEMAN 
WALTER Pneumoencephalocraphic diagnosis in the pre 
senile dementias (ab) Feb 280 
CHOLANGIOGRAPHY See Biliary Tract 
CHOLECYSTITIS See GallbUdder 
CHOLEDOCHUS See Bile Ducts 
CHOLESTEATOMA See Tumors epidermoid 
CHONDRODYSPLA SIA. See Dyschondroplasia 
CHONDRO MYXOID FIBROMA. See Tumors chondromyxoid 
fibroma 

CHONDROSARCOMA. See Sarcoma chondrosarcoma 
CHRISTIE AMOS See PETERSON J CYRIL 
CHROMOPHOBE TUMORS See Pituitary Body tumors 
CINEFLUOROGRAPHY 

— progress report on technical problems dosage factors and 
clinical impressions G H S Ramsey T S Watson Jr 
T B Steinhausen J J Thompson F Dreisinger and S 
Wemberg May 684 

CIRCULATION See Blood Coro nary Vessels 
CLARK, ELIZABETH A. Sec DICKIE HELENA. 

CLARK JAMES J Roentgenographic survey of the genito> 
unnory tract (ab) Feb 298 

CLARK STANLEY B Differential diagnosis of pulmonary 
lesions (ab) June 890 

CLEGG, REED S See GHORMLEY RALPH K. 
CLEVELAND. MATHER, BOSWORTH, DAVID M, and 
THOMPSON, FREDERICK R. Pseudarthrosis in the 
lumbosacral spine (ab) March 456 
CLINOID PROCESS See Sella Tnraca 

COCCHI, UMBERTO Foam formation m cases of hydro 
pneumothorax (ab) Janu 137 
COCCIDIOIDOMYCOSIS 

— coexisting pulmonary cocadioidomycosis and tuberculosis 
(ab) Robert S Study and Phi^ Morgenstern May 751 
— in veterans of World War II (ab) H E Bass and A. Schomer 
May 752 

" — primary pulmonary coccidioidotr^cosis case of laboratory 
infect ion in England (ab) J D N Nabarro May. 76z 
CODY, CLAXTDE C Moniliasis of the larynx report of two 
cases (ab), May 745 

COFFMAN, ROBERT See WILKERSON, JAS H 
COHEEN, JACK. Sec ARENDT JULIAN 
COHEN, SHI^EY M See DICKON ROGER W 
COHN, ALLAN L , and GOLD, RUBIN L, Prepyloric spasm 
simulating gastric malignancy (ab), April 605 
COHN BERNAM) N E See GUGGENHEIM, ALBERT 

COLCHICINE See Cornea 

COLEY, BRADLEY L Sec CAHAN, WILLIAM G 

Sec TAMES, ARTHUR G 

COLITIS 

— amebiasis and indeterminate ulcerati\e colitis Combined 
therapy as ^plted to veterans from overseas (ab) E N 
CoUins and F L Bynum Feb 291 
— mucosal studies m colitis due to parasites (ab) Julian Arendt 
and Jack C^heen Slay 759 

COLLINS, E N , and BYNUM, F L Amebiasis and mdeter- 
mmate ulcerative colitis Combined therapy as applied 
to \eteran3 from o\*crseas (ab) Feb 291 
COLLINS, V L Mediastinal emphysema (ab) May 753 
COLON 

See also Colitis Sigmoid _ 

— microcolon 2 cases (ab) Johannes Zimmer Feb 290 
cancer 

— diagnosis and treatment of acute malignant obstruction of 
large bowel (ab) Marshall L Michel Feb . 290 
— familial polyposts and carcinoma of colon (ab) WnUam L 
Estes Jr May 758 
diverticula Sec Intestmes di\erticula 
perforation 

— roentgen finding of unusual interest m perforation Charles 
Gottlieb Herbert S Sharlin and William Peck T^farrh 
359 
tumors 


— roentgeuoTogte diagnosis of tumors of large intestine (a 
C^Robert Hughes and Emmett J O Malley Feb 289 
COLONNA PAUL C and JONES EVERETT D Acroei 
bolistn of the bone marrow An experimental study (at 
Jan lo5 

^ GAMBILL EARL E 

COMMONWEALTH LECTURES LouismIIc Ky May 773 


COKE, W V S« PErRCE C B 

CONGRESS OF FRENCH SPEAKING ELECTRO-RADIOLO- 
GISTS (SEVENTH) May. 734 
CONSTANT GEORGE A. See HAUSER, EMIL D W 
CONTRACT 

— suggested model contract for hospital radiologists, June 883 
COOLEY, ROBERT N , BAHNSON, HENRY T , and HANLON, 
C ROLLINS Angiocardiography In congenital heart dis^ 
ease of cyanotic type with pulmonic stenosis or atresia. 
I Observations on the tetralogy of Fallot and pseudo- 
tnmeus arteriosus March 329 
COOPER, DAVID A. See BARDEN, ROBERT P 
COOPER, F W , Jr See ELKIN, DANIEL C 
COOPEl^GEORGE, Jr , ARCHER, VINCENT W , and RAPP, 
JOHN R. Mesothehal mediastinal cysts ( pericardial 
cysts ) Differential diagnosis of shadows continuous 
with the anterior mfenor mediastinum (ab) March 448 

See McGOVERN, FRANCIS H 

COPE OLIVER. SeeRAWSON RULON W 

COR PULMONALE See Heart 

CORAY, Q B See HICKEN, N FREDERICK 

CORNEA 

— effect of roentgen therapy on experimental ocular vaccinia in 
non immune and m jmrtially immune rabbits (ab) George 
T Harrell et al Feb 307 

— Infiuence of ^renr rays on cell division and wound healmg m 
corneal epithelium (ab) George K Smelser and Raymond 
L Pfeiffer Jan 166 

— studies on the physiology biochemistrv and cytopathology 
of cornea in relation to injury by mustard gas and allied 
toxic agents Comparison of the effects of mustard ultra 
violet and x radiation and colchicine on the cornea (ab) 
Jonas S Fnedenwald et al Jan 150 
CORNET, PAUL See HICKEL, MCHARD 
CORNEY, GEORGE M. See DeVOE SHIRLEY J 
CORONARY VESSELS 


Set also Thrombosis 

— osteoarthritis of cervicodorsal spine (radiculitis) simulating 
coronary disease clinical and roentgenolonc findings 
(ab) David Davis and Max Ritvo May 764 
— studies on coronary circulation collateral circulation of 
beating human and dog hearts with coronary occlusion 
(ab) Myron Prinzmetal et al April 603 
— visualization of coronary arteries preliminary report (ab) 
Gunnar JOnsson May 770 

COSTOLOW WILLIAM E Carcinoma of the cemcal stump 
Tan 41 

COUNIHAN, H. E Spreading suppurative pneumonitis (ab) 
May 749 

COURT, DONALD and MATHESON, NORMAN M Pan- 
creatic calculi (ab) April 606 

COWING RUSSELL F , and SPALDING, CHARLES K. 
Photographic effect of various radiations on special dental 
packets March 423 
COXA PLANA. Sec Osteochondritis 
CRAMER, O S Sec GROSSMAN J W 
CRANIOPHARYNGIOMA. Sec Pitmtary Body tumors 
CRANIUM 

— mtracranial pneumocephalus case (ab) David C Straus 
May 744 

— significance of certam measurements of skull m diagnosis of 
basilar impression (ab) M McGregor March 445 
abnormalities Sec also Acrocephaly 

— craniolacunia 6 cases with re\4ew of literature (ab) J 
Wyatt and H Goldenberg April 695 
— diploic epidermoid and er^a-dural pneumatocele cramal 
defects and deformity (ab) Joseph E J King May 744 
roentgenography 

— rules and conditions of visibility m osseous tomography (ab) 
R. Hcrdner April 695 

— skull roentgenoCT^ms of interest to the otolaryngologist 
(ab) Francis H, McGovern et al May 745 


tumors 

— diploic epidermoid and extra-dural pneumatocele cranial 
defects and deformity (ab) Joseph E J King May 744 
wounds and injuries 

— localized traumatic bone absorption case (ab) F G NTIcbo- 
las et al Jan 145 

CREEVY, C D Recognition and surgical correction of rctro- 
cava l ureter a case report Cab) June 901 
CRONKITE, EUGENE P Clinical manifestations of acute 
radiation illness produced in goats by exposure to an 
atomic bomb Tert Able Bikini 1946 with comments on 
therapy (ab) Feb ,308 
-See TT HLlS, JOHN L 

CRUTHIRDS, A E Angio-cpithelioma of the postnasal space 

(ab), Feb 280 

C ULPE PPjR, WILLIAM L S« HUTTON, JAMES H 
CUNEIFORM BONE See Tarsus 

CURR, J F An osseous dystrophy with many pseudo-fractures 
(ab) March 456 _ 

CURTISS, LEON F Measurement of radioactive isotopes (ab) 
starch 464 

CUTLER M H., MARCUS RICHARD E , and LEDERER, 
FRANCIS L Eraluation of the effe<^ of radiation on 
non malinjant lesions of the nasopharynx June 816 
CYSTICERCOSIS See Brain 
CYSTOGRAPHY See Bladder 
CYSTS 

^e also Bones Mediastinum etc. 
dermoid See Tumors dermoid 
CYTOLOGY Sec Cancer cells 



VoJ 52 


■— c «ua,or^ K, ^‘''^raM"?df»- 

DEa^®^^, E^J-^eb 23 °^ 002 


Con 


is!”fKj£5"APS?®;swu-j.,rr '•“ «•' 

«>»bitl?®®*S0lT r r. ® ^b»orD„„ 


?^^‘^rSi:Ar^ <=!*« of 


?o^i5B“ ^ Of » 

SS,gtts 




ujjurS*^Ey J, »nrf ^ ‘be orb/toj i*^ER 

GE^ ^pn/ 

'~*^'''oph^Jb|;?^lfS °^P«U^®® if V- 

'>«o^^.*;>'-4«.._ ,^___ >— 'f.B' 


^teo( 




Cnbr"^ ^,t5 “’•oc4 ; 

?°^lid i“‘'*ao.r« •^ “ ^ 

''P.e^o?nl«'^§’'^f ' P^S^f'yb.Jfa 

•55»a?ilif'feK -'‘isfS"" '-‘"sarai"- . 

^'Jtnbui^^CENE* ®PdJ?‘^'J’ Pseudo^ ^bornj 

./r" 


'd **nfbu;T“t’, Oj’ei. ®Pd Ti,“Pa rev;,^ “-' 

^*4^2?'’ «od n„ 

US 9 fS 0 LSX si‘m »’'°'“ ■« 'S~^5l &'»«./, 


—sow’ ^srfo“““se'*n"''^'s ,f‘“®Ta. '’ sw-up 

Wcsw^V?iM«i, „ '"'"»V"<,Pj{tt ,»■«.., .w 

n, m"' ^ l'5“rt - 

Dn.r Tract. r?TsfSltf “‘'S® fob) > 


rlg^'b’c^ fnt,; 

•"--?s5?o«^.„.^:-*... 

iw„S£.n-is „ s “' 


’^^lay reo^^r AT 




^^J’gfaAftElIc ^^{(Ab) ^'Poea, 


™0lf/c 


ivC'” «53’^S?' W.V-». ., 

E^_ “"’'P««fon w ' 
73n '^Pcf/ 30, 



912 


Index 


June 1949 


editorials — cotii 

segmental anatomy of the lung Leo G Rlgler April 682 
thirty fourth annual meeting of Radiological Society of North 
America Feb , 258-269 

utilization of radioisotopes in general radiotherapy Howard B 
Hunt, Jan 118 

EDLING, NILS P G On the roentgen aspect of prostatlc can 
cer by ure throcystography (ab). May 769 
EDSMAN, GUNNAR Roentgenologic changes m the urinary 
bladder and the distal portion of the ureters in sper 
matocystltia (ab) May, 7b9 
EDWARDS, EDWIN See McHARDY, GORDON 
EDWARDS JESSE E See ROGERS, H MILTON 
EHRLICH, HARRY E See MARTIN, HAYES 
EISENBERG, RICHARD B See PLATT, JOSEPH L 
EISENBERG, STUART J Rhabdomyosarcoma^ case report 
with response to roentgen therapy (ab) Jan 149 
ELBOW 
dislocationt 

— anterior dislocation of elbow with fracture of olecranon (ab) 
Lawrence H Strug, Ma y 766 
ELECTROCARDIOGRAPHY See Heart 
electrokymography See Heart 

ELKIN DANIEL C , COOPER, F W , Jr , ROHRER, H H 
MHLER, W B , Jr , SHEA, PATRICK C . Jr , and 
DENNIS E W Study of peripheral vascular disease 
with radioactive isotopes (ab), June 903 
ELKINS J:HARLES W See HAUSER HARRY 
ELSBACH, ERNEST J Dislocation of thyroid cartilage. Re- 
port of a case (ab) Jan 134 

EMMETT, JOHN L DAUT, RICHARD V , and DUNN, J 
ELARTWELL Role of the external urethral sphincter In 
the normal bladder and cord bladder (ab) Feb 299 
EMPHYSEMA 
gastric 

— study on occurr e nce of pneumopentoneum after gastros- 
copy and the observance of interstitial emphysema of 
stomach (ab) James Myhre and J Allen Wilson June. 
894 

mediastinal 

— (ab). V L Collins, May 763 

— empnysema occurring during an acute paroxysm of bronchial 
asthma J W Grossman and O S Cramer May 706 
pulmonary 

—clinical aspects (ab) Mariano R. Castex and Bgidio S 
Mazzei March 447 
subcutaneous 

—following chest trauma analysis of 20 cases (ab) William 
Sheinfeld, Jan , 135 
ENCEPHALOGRAPHY See Brain 
ENDOCARDITIS 

—bone and joint pain In leukemia simulating acute rheumatic 
fe\er and subacute bactedal endocarditis (ab) Mark 
Aisner and Thomas B Hozle April 609 
ENDOCA RDI UM See Endocarditis Heart 
ENDOCRINE GLANDS See Ovary Pituitary Body Thy 
roid etc 

ENDOMETRITIS 

— characteristics in hysterosalpInTOgrams m tuberculous 

salpingitis and endometritis (ab) Ko*Chi Sun May 766 

endometrium See Endometritis Utei^ cancer 
ENEMATJL Sec Intussusception 

ENGEL, WILLIAM J Safety factors In prostatic surgery (ab) 
Tan 147 

ENGELMANN’S DISEASE See Bones diseases 
ENGESET, ARNE A new protector In cerebral angiography 
(ab) May 770 

ENGLER, CLARENCE W Carcinoma of the trachea (ab) 
>.Iay, 746 

EOSINOPHILIC GRANULOMA Sec Granuloma 
EPIDERMOID See Tumors epidermoid 
EPILATION See Ringworm 
EPIPHYSES 

— heredity of epiphyseal dystrophies of hip joint (osteochon 
dntls deformans juvenilis Calv6-Legg Perthes disease) 
(ab) Michel J^quier and Hermann Frcdenhagcn Feb 295 
— lengths of femur and tibia norms derived from orthoroent 
genograms of children from five years of age until cpI 
physiol closure (ab) Margaret Anderson and William T 
Green Feb 293 

—myxedema with delayed closure of epiphyses in sexually ma 
ture women (ab) J C Mussto Fournier et al May 761 
EPISTROPHEUS See Atlas and Axis 
EPITHELIOMA See Cancer Larynx cancer etc. 

EPSTEIN, BERNARD S Laminagraphy through plaster casts 
in postreduction roentgenography of congenitally dls 
located hips (ab) June 898 

Pantopaque myelography m the diagnosis of the Arnold Chlari 
malformation without concomitant skeletal or central ner 
vous system defects (ab) Feb 280 
See WORONOV, VICTOR D 

ERNST EDWIN C Probable trends In the irradiation treat 
meat of carcinoma of the cervix uteri with the Improved 
expanding type of radium applicator Jan 46 
ERYTHEMA MULTOORME 

— pneumonia and erythema multiformc exudativum 4 

and 3 autopsies (ab) Maxwell Finland ct al March 446 
ESOPHAGUS 
mbnormalltieg 

— in a thoracic stomach (congenital short esophagus) 
(nb) Robert Xlaller March 460 


—esophageal hiatal hernias of short esophagus type etiologlc 
and therapeutic considerations (ab) Arthur M Olsen and 
Stuart W Harrington March 450 
— thoracic stomach produced by esophageal hiatus hernia and 
congenitally short esophagus (ab) F Johnson Putney^ 
May 756 
atresia 

— diagnosis and treatment of atresia and tracheo-esophageal 
fistula (ab) Orvar Swenson Jan , 140 
cancer 

— introduction to symposium on cancer of esophagus and gas- 
tric cardia (ab) George T Pack May 772 
— roentgen treatment (ab) Jacob R. Frcid March 462 
fistula See Fistula 
tumors 

— leiomyoma of esophagus and cardia of stomach (ab) Roger 
A Kenworthy and C Stuart Welch April 604 
vorii 

— esophageal and gastric Vances with report of a case (ab) 
li ug h F Hare et al May 766 

ESTES, WILLIAM L , Jr Familial polyposis and carcinoma of 
the colon (ab) May 768 
ETHMOID 

— radium treatment of cancer of orbit and ethmoid cells (ab) 
M Onsi Abdeen Jai^ 148 
ETTINGER ALICE See "^LCH, C STUART 
ETTINGER, JEROME See MASSELL, THEODORE B 
EVANDER LEONARD C Pleural fat pads A case of thor 
adc shadows (ab), ^ril 600 

EVANS T C , LENZ, M , DONLAN, C P , and LeMAY, M J 
Effects of radioactive sodium on leukemia and allied dis 
eases Prelimlnaiw report (ab) March 464 
EVEN, ROGER, and LECOEUR, JACQUES Endobronchial 
metostases with symptomatology of pnmary broncho- 
genic cancer (ab) June 892 

—and MORIN, GUY Shadows resembling a ca\ ity m lamina- 
grams due to a shell fragment in the chest wall (ab) 
June S90 

EWERT earl E , and FLINT, LLOYD D Dyspepsia and 
serous cysts of the kidney (ab) May 768 
~1 SARCOMA. See Tumors Ewing s 


See Tumors Ewing s 
Sec Roentgen Rays injurious effects 


See Dyschondroplasia 


EWING»S I 
EXANTHEMA 
EXOSTOSES 
multiple cartilaginous 
EXTREraXIES 

— disturbance of longitudinal growth associated with prolonged 
disabihty of the lower extremity (ab) Donald Ross Jan., 
146 

blood supply 

— phlebography of lower extremity (ab) David C Bull April 

615 

— radioactive sodium in peripheral vascular disease studies 
(ab) Beverly C Smith and Edith H Quimby April, 

616 

— study of peripheral vascular disease with radioactive isotopes 
(ab) Daniel C Elkin et al June 903 
— venography m the normal and pathological leg (ab) G T?. 
Raymond et al April 615 
EYELIDS 
cancer 

— roentgen therapy of carcinoma of skin of eyelids J A del 
Regato April 664 

EYES ^e Cornea Ophthalmology Orbit Retina 


FABRICIUS, BRYAN Kymographic studies of the function of 
the auricle (ab) Jan 139 

FACE 

— dysostosis of skull face and extremities (acrocephalosyn- 
dactyly) (ab) Robert W Buckley and Paul I Yakovlev, 
May, 761 

FAHLSTROhL STANLEY See HUTTON, JAMES H 
FAIRBANK, EC A THOMAS Osteogenesis imperfecta and 
osteogenesis imperfecta cystica (ab) Jan 142 
Osteopetrosis Osteopetrosis generalisata marble bonet 
Albers-Sch5nberg s disease osteosclerosis fragditas gen- 
eralisata (ab) April 607 
FALLOPIAN TUBES 

roentgenography See also Fallopian Tubes tuberculosis 
— facts and fantasy In study of female infertility (ab) John 
Stallworthy March 46(5 

— hysterosalpingography and extra uterine pregnancy (ab), 
Henning Skjoldborg May 766 

— hysterosalpingography employing a water soluble contrast 
medium (ab) Derek jeffenss May 766 
— skiodan acacia in hysterosalpingography (ab) Max Mass. 
Feb 298 

— therapeutic value of repetitive Hpiodol tubal insufflations 
(ab} Robert N Rutherford Feb 208 
tuberculosis 

— characteristics in hysterosalplngograms in tuberculous sal 
pmgitis and endometritis (ab) Ko-Chi Sun May 766 
FALLOT’S TETRALOGY Sec Heart, abnormalities 
FAN, KUO-SHENG See KHOO, FUN-YUNG 
FANG, HSIEN-Cffl Periostitis of the os calds An osteo- 
periosteal manifestation of rheumatoid arthntls (ab), 
Apnl, 613 

FARBEiC SEYMOUR M , BENIOFF, MORTIMER A., and 
McGRATH, ALLEN Jr Diagnosis of bronchogenic 
carcinoma by cytologic methods Apnl 611 
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FARXAS. ALADAR, "WILSON, MILTON J , and HAYNER, J 
CLIFFORD An anatomical study of tht mechanl<» 
pathology and healing of fracture of the femoral neck, 

A preliminary report (a^ xltJrmr tt 

FARRIS EDMOND J See FREED, JOHN H 
FAT 

-—absorption and metabolism of Iipiodol after oral admlnistra 
Uon Method for study of fat absorption and fat metnbo- 
hsm In man (ab) J Groen May 776 , . , , . 

pleural fat pads a cause of thoracic shadows (ab) I-eonard 

C Evander Ap ril 600 
FATIGUE FRACTURE See Fibula 
FEEBLEMINDEDNESS , , , 

—tuberculosis m the mentally ill and defective preliminary re- 
port (ah) M Poliak etal April 698 

FELD^Si MAURICE, GANN, MARK E , and WEINBERG, 
TOBIAS Ulcerating carcinoma of the sigmoid Report 
of a case with an unusual roentgen picture (ab). May 769 

FEMUR . J . , ^1. 

—lengths of femur and tibia, norms derived from ortnoroent 
venograms of children from five years of age until epl 
physial closure (ab) Margaret Anderson and William T 
Green Feb , 293 

^^^Somical study of mechanics pathology and healing of 
fracture of femoral neck Preliminary report (ab) Atadir 
Farkas et al Jan 144 

FERGUSON, IRA A. Prolapse of the gastric mucosa Report 
of sii cases (ab), May 76 7 
FERREIRA, MORADAS See FURTADO DIOGO 
FERTHITY 

See also Fallopian Tubes ... 

—effect of s rays on fertility in white leghorn male chickens 
treated before pnberty Paul D Sturkie John A Pino 
J L Weatherwax A J Donnelly and G M Dorrance 
Jan 112 
FETUS 

Chinese maternal and fetal measurementa (ab) David D 

Kulcsar April 013 , . , , 

— opisthotonos fetalis in breech preaentation case -with bi- 
lateral congenital posterior dislocation of tibiae (ab) 
George F Melody April 014 

— stenosis of duodenum caused by enteroperitonitls during 
fetal life (ab) Maria Pellini and Noel Orlondi April, 605 
FIBROMA See Tumors chondromyxoid ftbtomu Tumors 
dbroma 

FIBULA 

— fatigue fractures (ab), H Jackson Burrows, A pnl, 6 12 
FIGI, FREDERICK A ^DESJARDINS A^tTHUkU 
FINGERS AND TOES 

—dysostosis of skull face and extremities (acrocepbalosyn 
dactyly) (ab) Robert W Buckley and Paul I Yakovlev, 
May 761 

— Heberden s nodes roentgenological and clinical appearance 
of degenerative joint disea,sc of fingers (ab) Robert M 
Stecher and Harry Hauser, Feb 296 
FINLAND, MAXWELL, JOLLff FE, LESLIE S , and PARKER, 
FREDE^C, Jr Pneumonia and erythema muUtforme 
exudativum Report of four cases and three autopsies 
(a b) March 446 

FISCHER, F K., and SCHINZ, H, IL Experience m Zurich 
with canton wide photoroentgen study of over 65 000 
cases investigated and diagnosed A study in preventive 
medicine (ab) Feb 282 

FISCHMANN,E J aiidGWTNNE,F J The heart In rheuma 
toid arthritis (ab), Apnl 602 
FISHER, D F See ANTHONY, D H 

FISHER, MARTIN M and RTTZ, NORTON D Thrombosis of 
the inferior vena cava due to hypernephroma (ab) April 
616 

FISSEL, GEORGE E See BIRD, GUSTAVUS C , Jr 
FISTER, GEORGE M , and LUNI5 ANTHONY J Paocreatjc 
lithiasis and renal llthiasis in the tame patient (ab) 
March 454 ^ 

FISTULA 
artenovenou* 

—of lung (ab) Herbert C Maicr et al Jan 135 
— of lung treated by ligation of pidmonory artery (ab) 
George B Packard and James J Wanng May 7/0 
eiophagotracheal / 

— diagnosis and treatment of atresia of the esophamis and 
tracheo-esoohageal fistula (ab) Orvar bwenson Jan 140 
FITZHUGH,G SLAUGHTER. See McGOVERN, FRANCIS H 
FLANCHER, L. H Case finding in Iowa Report on state- 
wide clinics and mass x ray sun eys (ab) March 449 
FLEISCHNE^ FELIX G See LUISADA ALDO A. 
FLEMING, JUSTIN See MILLER, DOUGLAS 
FLETCHER, C M Pneumoconiosis of coal tmoers (ab) May 
749 

FLETCHER, M ELIZABETH H See GOOD, C ALLEN 
FLINT, LLOYD D See EWERT, EARL E 
PLUHARTY, REX G Sec RAWSON, RULOK W 
FLUOROSCOPY See Gastro-Intestinal Tract Roentgen 
Rays 

FOOTE, MERRILL N See HOWES, WILLIAM E 
FORAMEN 
occipital 

— ntlanto-occipital fusion ossiculum terminale and occipital 
vertebra as related to basilar Impression srith neuroloncal 
sjTnptoms (ab) Lee A, Hadley Afarch 445 


FORCHHAMMER, EVA S«e LUBSCHITZ, KAREN 
FORD F A Some radiological experiences with UNRRA m 
China Feb 252 f 

FOREIGN BODIES 

— fate of metal foreign bodies in human organism (ab) I\an- 
Rod6. Feb 300 

— foreign body localization m the soft parts a simple method 
requiring no especial training or equipment (ab) Clarence 
E Gardner Jr Jan 147 

in air and food passages 

— previously unreported sign of foreign bodies in trachea (ab) 
Sven iL Kjetlberg April 600 

— some observations on roentgen diagnosis of non-opaque 
foreign bodies aspirated into bronchi (ab) Sdlve Welin 
May 748 

FOURNIEiL j C MUSSIO, BARSANTINI, j C , and 
BAZZANO, H C M^Ttederaa with delaved closure ol 
epiphyses in sexually mature women (ab) Maj 761 
FOX. KBRMIT W See BOYD, HAROLD B 
FRACTURES 

See also under names of bones 

— entena of healing in fractures following mtemal fixation 
(ab) Edgar M Bick. Jan 143 

— osseous dystrophy with many pseudo fractures (ab) J F 
Curr March 466 

fatigue See Fibula 
FRANCHEL.F Sec BENDA, R. 

FRANKE. H KRAULAND, W , and RUCKENSTEINER, E 
Poisoning with nitrous gases from explos^^e bombs fa 
clinicoroentgenologic and anatomic contribution) (ab) 
Feb 283 

FREDENHAGEN, HERMANN See JEQUIER, MICHEL 
FREED, JOHN H FARRIS, EDMONiS J., MURPHY, DOUG- 
LAS P , and PENDKGRASS, EUGENE P Effect of 
tow dosage roentgen radiation on the gonadotropic func 
tion of the hypophysis of the mature and immature female 
albino rat (ab). May 776 
FREEMAN WALTER. ^ CHODOPF.PAUL 
FREID, JACOB R Roentgen treatment of cancer of the 
esophagus fab) March 462 

FREMONT-SmTH MAURICE, GRAHAM RUTH M , and 
MEIGS, JOE V Cytolopc method in the diagnosis of 
cancer (ab) Feb ,303 
FREY.W B See PETERMAN, M G 

FRIC^, ROBERT E , and McMiLLAN, JAMES T Radium 
ther a^ m carcinoma of the female urethra Apnl 533 
^■'“■See BO wiNG, HARRY H 

— »and VARNEx. JAMES H Peyronie b disease and its 
tr eatm ent with radium (ab) March 463 
FRIEDENWALD, jONAS S, BUSCHKE WILHELM, and 
MOSES, SYLVIA G Studies on the physiology bio- 
chemistry and cytopathology of the cornea in relation to 
Injury by mustard gas and allied toxic agents XVI 
Comparison of the effects of mustard ultraviolet and x 

radiation and colchicine on the cornea (ab) Tan 160 

FRIEDMAN, MAXfRICE H Peptic ulcer and functional dys 
pe^a in the armed forces (ab) March 461 
FRIMANN-DAHL, J Roentgen examination in acute dilatation 
of the stomach (ab) Feb 288 

FROMAN, ABEL Complications of arrested pulmonary 
tuberculosjf (ab) May 761 
FRONTAL SINUS 

— roentgen diagnosis of fluid In the frontal and sphenoidal 
Feb 280 

FROSTBBRO, Nils On lung changes in acute general derma 
titls (ab) May, 748 

ISSfY, WARREN W See HUTTON, JAMES H 
PURST^a a Sec NICHOLAS, F G 

MAR(?UBS, vasconcellos aze- 

VEDO GOMES, M , and FERREIRA MORADAS 
Secondary echinococcosis of the vertebral column with 
possible medullary spread (ab), March 467 


S« HUEBER, FRANCO 

— acute pneumocholecyititls (ab), Carl J Heifetx and H R. 
Sentuna March 453 

— gas gongrrae (ab) Roswell K Brown and Elmer Milch 
March 463 

— method for computing volume of human gallbladder 
Geraldo Siffert de Paula c Silva Jan 04 
abnormalities 

— unusual anomaly of gallbladder and bile duct (ab) B L 
Sinner March 463 
calculi 

— diagnostic case study (ab) E XV Minty et al May 758 
—gallstone fleus associated with divertlcuIiUs of colon case 
(ab) Irvmg I Lomhoff and Jerome Dubowj June 895 
— bi^us n^ia divt^icula and gallstones Samt s triad (ab) 
C J B Muller Alay 700 
roentgenography 

— rapid quantitative scale method for estimating the per 
«ntaEe conwntradion of pnodax in gallbladder M H 
Poppel and Ccha Bercow June 829 
temporao failure of gallbladder iisuahiatfon by cholecys 

^ ^ SdvaniandH 

tumors 

Gordon McHardy and Edwin Ed 
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GAMBILL EARL E , COMFORT, MANFRED W , and BAG- 
GEKSTOSS, ARCHIE H Chronic relapsing pan 
creatitis am analysis of 27 cases associated with disease of 
the biliary tr act t ab) June, 895 
——and PTJGH, DAVID G Pancreatic calahcation study of 
clinical and roentgenological data on thirty nine cases 
(ab),Feb 292 

GAMMA RATS Sec Radium 
GANGUON 

syn^thetic and paraaympathetic 

--^ects of tetraethylammonium chloride on gastric motility 
in man (ab) Donald C Dodds et al May 756 
GANGRENE 

— gallbladder gas gangrene (ab) Roswell IC Brown and Elmer 
Mnch. Morc^ 453 

GANN, E LAMONTE Bronchography m bronchiectasis in 
chfldren(ab) Feb ,282 

GANN, MARE E See FELDMAN, MAURICE , 

GARCUT otto Sm CASTELLANOS AGUSTIN 
GARCIA-CALDERON, J , SARASIN, R., and MARQUIS, G 
Certain radiological aspects of acute pancreatitis (ab) 
May, 761 

GARDELLA, GIOVANNI Skeletal thoracic alterations in the 
diagnosis of pulmonary tumors (ab) Feb 
GARDNER, CLAKfeNCE E , Jr Fordgn body localieation in 
the soft parts a simple method requiring no especial 


evaluation of diag 

nostic procedures Presidential address thirty fourth 
annual meeting of the Radiological Society of North 
America March 309 

—and THOMAS, S F Roentgen diagnosis of myocardial 
infarction (ab) May 754 

See THOMAS, 8 F 

GASTRECTOMY See Stomach 
GASTRO-INTESTINAL TRACT 
See also Intestines Stomach 

— aortic aneurysms simulating organic disease of gastro- 
intestinal tract (ab) Samuel Baer and Samuel A, Loewen 
berg March 460 

— ^’alue of urography In elucidation of non urologic complaints 
(ab) Allan K Swersie June 899 
roentgenography 

— appearance during first da> of life (ab) MQtoa G Wosch and 
Abraham Marck.Apnl 603 

— changes following Smithwick operation (ab) Jos4 M Torre 
and Ram6a Vniorrcal Feb 287 
— fluoroscopy vs films to the gastro-intestinal examination 
(^) June 881 

—moss survey (ab) Paul C Swenson Jan 140 
— studies of gastro-intestioal tract following section of vagus 
nenes for peptic ulcer (ab) Max RJtvo and Irving A, 
Shaufler March 451 

GASTROSCOPY See Peptic Ulcer Stomach 
GAUCHER’S DISEASE See Anemia, splenic 
GAUL L EDWARD See UNDERWOOD G B 
GENITO-URINARY TRACT See Kidneys Pyelography 
Ureters, etc 

GEORGE, ARIAL WELLINGTON (obit) _Aprn 587 
GERSHON-COHEN, J and HODES, PHILIP J Tumors of 
the breast preoperati\ e roentgenography (ab) June 890 
GERSTL B WEIDMAN, WILLIAM H , and NEWMANN, 
ABBOT V Pulmonary aspergDlosis report of 2 cases 
(ab) Feb 283 

GHORMLEY, RALPH K., and CLEGG REED S Bone and 
joint changes in hemophtha with report of cases of 
so-called hemophilic pseudotumor (ab) June 896 

See HINCHEY, JOHN J 

GIBSON STANLEY Sec POTT^ WILLIS J 
GLADSDE^ EUGENE S Sec PAULSON, MOSES 
GLASS, W H Non vltaminic factors invrfved in the production 
of the small intestinal deficlenc> pattern (ab) March 
452 

GLIOMA. Sec Retina tumors 

GODFREY, M F X ray diagnosis and therapy In arthritis 
(ab) June 896 

GOIN, LOWELL S , appomted to National Advisory Cancer 
Council Feb 27l 
GOITER, EXOPHTHALMIC 

— Graves disease twenty five year follow up of cases re- 
ceiving roentgen therapy J Manon Read April. 667 
— treatment of Gra\es disease with radioactive iodine (ab) 
Ma>o H Soley and Earl R ^IiUer Jan , 154 
GOLD, RUBIN L ^ COHN, ALLAN L 
GOLDENBERG H See WYATT, J P 

GOLDENBERG, RAPHAEL R. Osteoid-osteoma (ab) Feb 
294 

GOLDFEDER ANNA Further studies on the radiosensitlvity 
of tumors autogenous to homorygo us h osts Feb 230 
GOLDMAN LESTEK See ANTOPOL, WILLIAM 
GOLDSCHMIDT HEINZ SeePOLLAk,M 
GONADS 

— effects of continuous radiation on chick embryos and de- 
V eloping chicks 1 Growth rate gonads and bone 
Shields U arren and Frank J Dixon Ma> 714 
GOOD C ALLEN and FLETCHER, M ELIZABETH H 
Roentgenologic examination of tbe small Intestine (ab) 
Feb 28S 

GOODYEAR WILLIAM E BEARD DONALD E and 
WEENS H STEPHEN Urethrography a diagnostic 
old in diseases of the lower urinary tract (ab) May 709 


GORDON, JOSEPH Localization of pulmonary cavities by a 
modified rocntgenographlc technique (ab), March 446 
GORDON, MILTON See HARRIS, FRANKLIN I 
GORRELL, DOUGLAS S Bronchography in pulmonary disease 
(ab), Jan 134 

GOTTLIEB, CHARLES, SHARLIN, HERBERT S , and PECK. 
WILLIAM Roentgen finding of unusual interest in per 
foration of the colon March 369 
GOULD, DAVID M , VAN ALLEN, WILLARD W , and 
BAILEY, CHARLES M Copying z ray films (ab) May 
771 

GOURLEY, INA. See TRIMBLE, HAROLD G 
GOUT 

— report of unusual case in young man (ab) Morton E Berk 
May 763 

GOWDEY, JOHN F , and NEUHAUSER EDWARD B D 
Roentgen diagnosis of diffuse leukemic mfiltration of the 
kidneys m children (ab) , June, 900 
GRAHAM, RUTH M See FREMONT-SMITH, MAURICE' 
GRANT FRANCIS C Surgical experience with tumors of the 
pituitary gland (ab) Feb 301 
GRANULOMA 


— eosinophilic granuloma case with x ray evidence of rapid 
progression (ab) William J Baker ct al April 6CW 
— eosinophilic granuloma of bone 6 cases (ab) Joseph L 
Platt and Richard B Eisenberg June 896 
— eosinophilic granuloma of bone with diffuse pulmonary m 
volvement (ab) Douglas D Dickson June ^6 
— eosinophilic granuloma of bones with involvement of lungs 
and diaphragm (ab) Alfred J Ackerman Jan 142 
— eosinophilic granuloma of nb (ab) Elmer Maurer and George 
A. DeStefano May 763 

— eosinophilic granuloma of temporal bone associated with 
diabetes insipidus, case (ab), J Lewis Dili May 762 
GRAVES, D E fe TROUT, E DALE 
GRAVES* DISEASE Sec Goiter Exophthalmic 
GRAYSON, CHARLES E Cardiac calcifications annular and 
valvular (leaflet) (ab), Feb , 286 
GRECO. ALDO See IMPALLOMENl, ROSARIO 
GREELEY, PAUL W Reconstruction following irradiation in- 
juries (ab) May 774 

GREEN, JOHN R., and ARANA, ROMAN Cerebral angi 
ography a clinical evaluation based on 107 cases (ab) 
May, 769 

GREEN, W W Evaluation of the roentgenologic diagnosis of 
l^ons of the rectum and sigmoid (ab) Jfan 141 
GREEN. WILLIAM T See ANDERSON, MARGARET 
GREENE, LAURENCE F Extreme renal displacement due to 
retroperi^neal tumors (ab) Jan 146 
GREER, DAVID Diagnosis of acute primary atypical pneti 
monia, etiology unknown m childreo (aS) March 446 
GRENIER E P New apparatus for radium treatment of cancer 
of the uterine cervix (ab) Jan , 161 
GRKNSHAW GERALD L See TRlilBLE, HAROLD G 
GRENZ RAYS See Roentgen Rays effects 
GROEN, J Absorption and metabobsm of lipiodol after oral 
administration Method for the study of fat absorption 
and fat metabolism m man (ab), May 776 
GROSS ROBERT E , and NEUHAUSER, EDWARD B D 
Compression of the trachea by an anomalous innominate 
artery An operation for its relief (ab), March 449 
GROSS, SIuNEY w Cerebral artenograpuy (ab) April 616 
GROSSMAN, J W , and CRAMER, O s Mediastinal emphy- 
sema occurring during an acute paroxysm of bronchial 
asthma May 705 
GROWTH 

See also Bones growth 

— effects of continuous radiation on chick embryos and de- 
veloping chicks I Growth rate, gonads and bone. 
Shields Warren and Frank J Dixon May 714 
GRUBBK EMIL H gift to John Crerar Library April 686 
GUGGENHEIM, ALBERT, and COHN, BERNARD N B 
Contralateral fracture of first and second nbs following 

thoracoplasty (ab) May, 765 

GUILLAUMONT, B , and Gl/iOT G Trephine puncture of 
cystic craniopharyngiomas with pneumography or 
opacification of the cyst (ab) Jan 133 
GUIOT, G See GUILLAUMONT^ B 
GWYNNE, F J SeeFISCHMANN, E. J 


H 

HADLEY, LEE A. Atlanto-occipital fusion ossiculum terminale 
and occipital vertebra as rriated to basilar impression with 
neurolorical symptoms (ab), March 446 
HAENISCH. F See KOHLER, H 

HAGAN, HART, and TOWNSEND, H L Clinical evaluation 
of cholanriograms (ab) May, 760 
HAGEY^mLEN See BOST FREDERIC C 
BiAGGART, G E Value of conservative management in cer 

vico-brachlal pai n (ab). May, 764 

HAHN, P F , and SHEPPARD C W Therapeutic use of radio- 
active elements in malignancy (ab) Feb 300 

HAIR 

removaL See Ringworm 

HALL, JOHN T See ROSEMOND, GEORGE P 
HAMANN, ANNA. See HOCK, CHARLES W 
HAND 
tumors 

— cartilaginous tumors (ab) John G ShelHto and Malcolm B 
Dockerty, March, 467 

HANKINS, WALTER D See SCOVILLE. WILLIAM B 
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HICEEN. N FREDERICK, STEVENSON, VERNON L, 
CARLQinST JOHN ±, and CORAY Q B Multiple 
duplicative cysts of the duodenum causing acute mtcstinal 
obstruction m a girl fi\ e and one half j ears of age (ab) 
June 894 

HIGHSMITH GEORGE P See MANNING ISAAC H , Jr 
HIGHTOWER, FELDA See O’NEILL JAMES F 
HIGINBOTHAM, NORMAN L. See CAHAN, WILUAM G 
See JAMES ARTHUR G 

HlLBISH, THEODORE F Role of the roentgenologist m a 
proposed plan for small film screening of the inhabitants 
of major cities F eb 248 

HILDEBRAND EUGENE Pulmonary adenomatosis Report 
of a case (ab) Feb 284 

HIMMELSTEIN, AARON See MAIER, HERBERT C 
HINCHET JOHNJ ^HINES EDGAR A , Jr , and GHORM- 
LEY RALPH K. Osteoporosis occumng durmg potas 
Slum thiocyanate therapy for hypertensive disease (ab) 
April 60S 

HINES. EDGAR A , Jr See HINCHEY, JOHN J 

H I e * 

— heredity of epiphyseal dystrophies (osteochondritis de- 
formans juvenihs Cals 6-Legg Perthes disease) (nb) 
Michel J^qulcr and Hermann Fredenhagen Feb 295 
— roemgen picture of osteo-arthntis In cases of polyarthritis 
rheumauca chronica (ab) Iran Hermodsson Feb 298 
dislocations 

— congenital dislocation results of treatment In mfancs (ab) 
Fredenc C Best et al March, 457 
— fracture dislocation nature of the traumatic lesion treat 
ment late complications and end results (ab) Marshall R 
unst June 807 

— laminagraphy through plaster casts m postreduction roent 
genography of congraitally dislocated hips (ab) Bernard 
b Epatem June 898 

— laterH vmiv of pels is ra eiamioation for dislocation (ab) 
o \\ Donaldson, et al March 457 '■ ^ 

HIRSCHFELDER, j 6 , MAGEE, J L. and HULL M H 
Penetration of gamma radiation through thick layers I 
60^' Klein Nishma scattering (ab) April 

° P<’tietration ef gamma 

" Plane geometl^r^^n 

HISTAhnNE ■ 

hustoplasmin and tuberculin sensitivity in relation to o. i 
- histoplasmosis and pulmonary calaBcations fab) T 

June John A Prior, 

w. RODRIGUES lOSE HAMsisrer 
ANNA and PALMER. WALTER T d j. ,^MANN 
R0DE8^ (abi Apitl efg^ ^ Radiation injuries 

18g!li^T^?siAsr '^e^hon-cohen. j 

J- ^ -d 

a, ano KUUtE PAUL G c*,, . 

^„,.ra&Ture“^8''^ 

HOFr^N Howard A. Masut e hydronephrosis (ab) Apm 

^^TEVEN W ' ^^OWN 

_bMPital lab, Feb 294^ ' a large general 

^^\^uy-F?h-t — Of pm., 

HOUGHTOn'jOHN 152^^^ ® 

HOUSKIN GILMRT Md S^GE^W^^^ 

HOW»'u'S®f?,o°'’ (ab) May 7o^ ^ ^ Pulmonary 
i8»^W^85i^^E ARTHUR 

and FOOTE MERbS^L n (ab) April 600 

HOWef^^Bi^KETT c 

— losis 


HUGHES C ROBERT, and O’MALLEY, EMMETT J 
Roentgenologic diagnosis of tumors of the large mtestine 
(ab) Feb 289 

HUGHES, E S R Osgood Schlatter s disease (ab) Feb 298 
HUGHES FELIX KAY, EARLE B , MEADE, R H , Jr 
HUDSON, T R, and JOHNSON, JULIAN Tmulnabc 
diaphragmatic hernia (ab) Jan . 140 
HULL M H See HIRSCHFELDER, J O 
HUMERUS 

— congenital absence of humeral head 2 cases (ab) A T 
Andreasen April 612 

fractures 

— avulsion fracture of lesser tuberosity case (ab) A T Aa 
dreasen May 765 

HUNDLEY, JOHN M Solitary bone cyst of the os calcis (a 
form of osteitis fibrosa) (ab) Mas, 763 
HUNSBERGER, W G See DONALDSON. S W 
HUNT, HOWARD B , and BREIT, DONALD H. Radiothoa 
pentic eradication of cancer with surgical repair of subse- 
quent ulceration and deformity (ab) Jan 154 

See McGOOGAN, LEON S 

HUR ST. ALLAN See BOBROWITZ, I D 
HURXTHAL, LEWIS M , and YOUNGHUSBAND, OMAR Z. 
Diagnosis of h>-popitnitnn5m associated with ebromophoV 
tumor (presumed or verified) Feb 179 
HUSEBYE O W Case of benign m>oma in the stomach (ab) 
Mav 757 

— C«e of chrome non specific jejunitis and stenosis (ab) May 
758 

HUTTER, CHARLES G , Jr Xeiv concepts of ostcomyehbs m 

the newborn infant (ab) April, 608 

HUTTON, JAMES H., CASE, JAMES T OLSON. ERNEST G, 
FUReY, WARREN W , FAHLSTROM, STANLEY, 
CULPEPPER, WILLIAM L , and MADDEN EARL E„ 
Endocrine factors m hypertension treatment by roentgen 

, irradiation of the pitutiary and adrenal regions Jane 819 

hydatid DISEASE See Echinococcosis 
HYDRONEPHROSIS 

■ — massiv e hydronephrosis (ab) Howard A Hoffman April 
614 

HYD R OPNEUM O TH O RAX 

foam formation in cases of hydropneumothoraa (ab) Um- 
('“^chi Jan 137 

See Kidneys tumors 

gYPEROSTOSES. INFANTILE CORTICAL See Bones 
HYPERPARATHTOOIDISM See Parathyroid 
HWERTENSION See Blood Pressure 
HYPOPARATHYROIDISM See Parathyroid 
HYPOPHARYNX See Larynx 

Pituitary Body 

HYSTEROSALPINGOGRAPHY See Fallopian Tubes 


IMPALLOMENI, ROSARIO Radium therapy of malignsnt 
of the la^nx Cab) Jan 148 , / u\ 

and GKEC0» ALDO Cb\ ernous aneioma of stomach (tb) 
_ June 894 

industry and occupations 

See also Pneumoconiosis W orkmen s Compensation 
cleajnng of x ray shadows in welders siderosis (ab) A, 
poig and A 1 G McLaughlin May 749 
■ delayed chemical pneumonitis in workers exposed to Dcrp* 
hum compounds (ab) Harriet L Hardy May 
employment of persons with pulmonary tuberoilous lesions 
(ab) Manon W Jocz et al ^lay 7^1 
— meUl fume fe\er (ab) J W E Raine Jan 137 

prognosis in pulmonaiw tuberculosis a ten year folioiv f 
study (ab) Charles R Allison April 597 
ye^Iy re-exammation of a factory group by mass radiograp j 
Pointon Dick April 698 
SJE45Z5 Children Infants Newborn 

infants newborn , .A 

— cardiac silhouette and diameters m the newborn 

Agusbn Castellanos and Otto Garcfa Feb 285 ,, 

^oongeniUl atresia of the small mtestine in the newbora - 

cases with review of successfully treated intrinsic on 

tions of the small bowel (ab) James F O Neill et J 
141 

diagnosis of congenital obstruction of stomach and s®* ^ 
Horttr testine in the newborn Enc V Baeyer Feb 15/ . . v 

K new concepts of osteomyelitis m the newborn infant l > 


HUEBER.yRj(^CO^^d GaTa® C^E^^yy 

S',S^?2l«rl“rthnti, (c) (b) 

me Inyroid 


cartilage (ab) Feb 281* 


Charles G Hutter Jr April 608 . ^„rjj}g 

radiographic appearance of gastro-intestinal ^ 

first da> of hfe (ab) MHton G Wasch and Aurau- 
MarcL April 603 .. n.,r 

roentgen changes produced by diffuse torulo^s m ' J ^ 

bom (ab) Edward B D Neuhauser and Arthur 

INGRAHAM FRANC D BAILEY ORVILLE T . and BAR®^ 
WILEY F Medulloblastoma xrr*. ^if/casc* 

treatment and sur> i\ als with a report of fifty si 

msAN^^”^ J**” 

pneumoencephalographtc diagnosis m the presemle 

tias (ab) Paul Chodoff et al Feb 280 i. binary 

— tuberculosis in the mentally ill and defective prelim 

INTER?)K&fe'j]j^' CONGRESS oVrADIOLOGY (THIM>). 
Feb 271 Apnl 585 
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INTERNATIONAL CONGRESS OF RADIOLOGY (SIXTH) 
March, 431 Ma>, 732 
INTESTINES 

S« also Colon Duodenum Gastro Intcatinnl Tract 
—chronic, non siicclfic jcjunitls and stenosis ense (ah) O \V 
Husebje May, 758 

— radiation injuries of the intestines (ab) Charles w Hock 
ctal. April 610 
abnormalities 

— concenital atresia of small intestine in the newborn 2 eases 
with rc\lew of successfullj treated Intrinsic obstructions 
of the small bowel (ab) James T O Neill et al Jnn , 141 
—diagnosis of conpenltal obstruction of stomocli and small In 
tesUne in the newborn Erie V Baejer Feb 157 
diverticula 

— gallstone ileus associated inth di\crtlculitis of colon case 
(ab) IrMng I LomhofT and Jerome Dubo^vy June 895 
— hmtus hernia di\erticultt and gallstones Saint s triad (ab) 

C J B Muller Mn> 700 

— Meckel 5 di\erticulum (ab) Jerr> \V McRobcrts, Ma> /69 
— multiple diNcrticula of jejunum (ab), Jas H Wilicersoa and 
Robert Coffman April 605 
foreign bodies 

— diagnostic ease studj (gallstone ileus) (nb) P W Minty et 
al May, 758 

— gallstone ileus as wuated with diverticulitis of colon case 
(ab) Irving 1 LomhofT and Jerome Dubowy June 895 
obttruebon See also Intestines abnormalities Intestines 
cancer Intestines foreign bodies Intussusception 
— mtestmal intubation in small bowel distention and obstnic 
tion further experiences with the single lumen mercury 
weighted tube and ana\> sis of complications (ab) FrankUn 
I Hams and Milton Gordon May 768 
— multiple duplicative cysts of duodenum causing acute in 
testinol obstruction in a girl SVa years of age (ab) N 
Frederick Hicken et al June 894 
parasites 

— mucosal studies in colitis due to parasites (ab) Julian 
Arendt and Jack Coheen May 759 
roentgenography 

• — examination of small intestine (ab) C Allen Good and M 
Ehrabeth H Fletcher Feb 288 
— non vitammic factors involved m productiou of the smalt 
mtestmal deficiency pattern (ab) W H Glass March 
452 
tumors 

— primary tumors of small intestine (ab) Carroll C Dundon 
March 462 

— roentgenologic diagnosis of tumors of smalt intestine (ab) 

J C Root Feb 289 

volvulus 

—of sigmoid colon (ab) Victor D Woronov et al May 769 
INTUSSUSCEPTION 

— m chUdren diagnosis and therapy with banum enema (ab) 
Hans Hellmer Feb 289 

— jejuno-gastric intussusception rare complication of the 
operated stomach (ab), Sten Aleman May 767 
IODINE AND IODINE COMPOUNDS 
iodized oil 

— absorption and metabolism of lipiodol after oral administra 
tJon Method for study of fat absorption and fat metabo- 
lism in man (ab) J Grocn May 776 
— viscous diodone as substitute for iodised oil (ab) Maurice W 
H, Mackay March 401 
radio active See Radioactivity 

IRVIN, G E and RRAUS JOHN E Congenital megalo- 
uretcr and hydroureter Pathogenesis and classification 
(ab). May 768 

ISAAC, FRAirfc, and OTTOMAN, RICHARD E CaviUry 
form of pulmonary neoplasm May 062 
ISBERG, EMIL M and PEET, MAX M Influence of supra 
diaphragmatic splanchnicectomy on the heart in hyper 
tension \ab) March 449 
ISOTOPES See Radioactivity 
IVINS JOHN C See MEYERDING, HENRY W 


JACOBS, LEWIS G A new standard for heart sire measure 
mentj Jan , 103 

JACOBSON, LEON O , MARKS EDNA K., and LORENZ 
EGON Hematological eflccts of loninng radiations 
March 371 

JACOBSSON, ERIK. See HANSSON, C J 

Jacobsson FOLKE Treatment of kcloids at Radiumhemmct 
1921-1941 (a^ Feb 304 

JACOX, HAROLD W See JOHNSTON JAMES R 

JAFFE, henry L and LICHTENSTEIN, LOUIS Chondro- 
myxoid fibroma of bone A distinctive benign tumor 
likely to be mistaken especially for chondrosarcoma (ab) 
March, 454 

JAMES ARTHUR G , COLEY, BRADLEY L and HIGIN- 
BOTHAM NOkMAN L Solitary (unicameral) bone 
cyst (ab) June 896 

JARVIS J L , and GAYER, DAVID Effects of radiation therapy 
on the unnarj excretion of niacin and riboflavin in patients 
with malignant diseases Relationship to radiation sick 
ness Apnl 574 

JARVIS JOSEPH B Indmdualizing the tumor dose in car 
dnoma of the uterine cervix by means of a simple caltoer 
June 806 


JAUERNIG, RUSSELL R See LOBSENZ, HERBERT 
JAWS 

— radiation necrosis Crncst M Daland Feb 205 
tumors 

— solitary myeloma of mandible (ab) Richard Spitrcr and L 
Woodhousc Price April 012 

JEFFERISS, DEREK Hy stcrosalpingographj employing a 
water soluble contrast medium (ab) May 706 
JEJUNUM ^e Intestines, Intussusception 
JELLEN, JOSEPH Sec THOMPSON WILLUM P 
JELLINGER, DAVID Sec ZUCKERBROD, MORRIS 
jEqUIER, MICHEL, and FREDENHAGEN HERMANN 
Heredity of epiphyseal dystrophies of the hip ^Int (osteo- 
chondritis deformans juvenilis Calv6-Legg Perthes dis- 
ease) (ab) Feb 205 

JOCZ, MARION W , PRENDERGAST. JOHN J and 
BIRKELO, CARL C Employment of persons with 
pulmonary tuberculous lesions (ab) May 761 
JONSaONj GUNNAR Visualization of the coronary arteries 
Preliminary report (ab) May 770 
JOHNSON, JULIAN See HUGHES, FELIX 
JOHNSTON JAMES R , and JACOX, HAROLD W Rectal 
hemorrhage following irradiation for carcinoma of cervix 
(ab) April (JIO 
JOINTS 

— orthrograms H Kclikian and Elbert Kenneth Lewis April 
465 

— bone and joint changes in hemophilia with report of cases of 
so-called hemophilic pseudotumor (ab) Ralph K, Ghorm 
Icy and Reed S Clegg June^ 890 
— bone and joint pain in leukemia simulating acute rheumatic 
fever and subacute bacterial endocarditis (ab) Mark 
Aisner and Thomas B Hoxic April^ 009 
— pen articular calcifications m lymphatic leukemia (ab) Al 
fredo de Maestri Apnl 009 

— radiologic appearance of osteo articular lesions of Malta 
fever (ab) P B4touIifires and A. Maleki, Jan . 142 
lOLLIFFE LESLIE S See FINLAND, MAXWELL 
JONES, EVERETT D See COLONNA, PAUL C 
JONES, HARDIN B See HEIDELBERGER CHARLES 
JONES, PAUL A See REEVES ROBERT J 
JONES W W See MEIKLEJOHN, A. 

JORDAN, LEWIS S Eradicating tuberculosis in rural Minne 
sotn (ab), Feb , 281 

JORGENS JOSEPH See STAUFFER HERBERT M 
JOSTES, FREDERICK A See ROCHE, MAURICE B 
JUBISPRUDENCE, MEDICAL 

— norkraen s compensation settlement bars malpractice suit 
(letter to editor) I S Trostler May 73-1 


KAAE, SIGVARD Prognostic significance of early diagnosis In 
breast cancer A study of the early symptoms and their 
duration before the patients come under treatment fab) 
May 772 ' 

KAPLAN, HENRY S Comparative susceptibility of the 
lymphoid tissues of strain C57 black mice to the induction 
M lyiMboid tumors by irradiation (nb). Jan 155 

WILSON, HUGH M , and MORSE ARTOTIR H Results 

and causes of failure of radiation therapv m carcinoma of 
the cervix (ab) Feb J303 

KAPLAN, I^ I , Twenty Five Years of Radiotherapy Beller ue 
Hospital New York May 734 
KARNELL.J SeeBRODfiN B 
SISTER, J D See PETERMAJT M G 

ANDERSON, RANDOLPH L 
KAY EARLE B See HUGHES, FELIX 

C^ORGE P See PFAHLER, GEORGE E 
KEELEY, JOHN L Congenital cystic dilatation of the common 
report of a case (ab) March 463 
^ Diagnosis of congenital heart disease (ab) Feb 

KELIKIAN, H , and LEWIS ELBERT KENNETH Arthro- 
grams April. 405 

H^Yj^HARRIEt' J See PYLE S IDELL 

■ — treatment at Radiumhemmct 1021-1041 (ab) Folke 
Jacobsson Feb 304 

treatment by irradiation and electrosurgery (ab) George E 
P Keefer Feb 304 
KELSO, T W See RUSSO, P E 

KENT, kbW/^D M and ASHBURN, F S Ewing s sarcoma 
of the rib (ab) May , 762 
See SPENCER, GEORGE E 

KENWORTHY, ROGER A., and WELCH C STUART 
Lmomyoma of the esophagus and cardia of the stomach 
(ab), Apnl 004 

KERR, H DABNEY, Apnl 686 

KEYES, EDWAHD L Epithelial bladder tumors attacked by 
Aril^ol?'^ fu'suration dunng the years 1026-1038 (ab) 

KHOoTlJi^ -YONG CHANC^ PING-YI, LEE CHING-TAN 

Multiple cartilagmous exos’ 
^a 762 defornimg chondrodysplasia) (ab) 

KIDNEYS^ 

See also Hydronephrosis Pyelography 

d-MaMment due to retropentoneal tumors 
(ab) Laurence F Greene Jan 146 
—medial ptosis (ab) George C Prather Jan 146 
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KIDNEYS— coni 

—renal manifestations of pcriartenUs nodosa (ab) R K 
Womack and W R Mathews March 460 
— roentgen consideration of pyelonephritis in small kidneys 
(ab) Eugene P Pendergrass et al May 767 
—roentgen diagnosis of diffuse leukemic infiltration of kidneys 
m children (ab) John F Gowdcy and Edward B D 
Neuhauser June 900 
calculi 

— pancreatic lithiasis and renal lithiaais in same patient (ab) 
George M Flster and Anthony J Lundj March. 454 
— renal complications of hyperparathyroidism (ab) Edgar 
Burns and C Mark Whitehead March 460 
cancer 

— subepithelial hemorrhage of renal pelvis simulating neo~ 
plasm (ab) William Antopol and Lester Goldman, 
March 461 
cysts 

-dyspepsia and serous cysts of kidney (ab) Earl E Ewcrt 
and Lloyd D Flint May 768 

—renal rickets and polycystic disease of kidney (ab), Herman 
L Kretschmer April 614 

— simple cyst of pelvis diagnosis and treatment with case 
presentation (ab) Vincent J Oddo Jan 146 
pelvis See also Kidneys cysts 

— experimental pyelorenal reflux (ab) Giacinto Piccolo and 
Giuseppe Longo April 620 

— studies on back flow m excretion urography (ab) OUe Olsson, 
Feb 298 

— subepithelial hemorrhage of pcl\is simulating neoplasm 
(ab) William Antopol and Lester Goldman March 461 
tumors 

— cavernous hemangioma (ab) Alan J Chenery and Alfred H 
Benson Jan 146 

— sickle-cell disease with severe hematuria simulating renal 
neoplasm (ab) Martin S Abel and Chester R Brown 
Feb 298 

— thrombosis of inferior \ena cava due to hypernephroma 
(ab) Martin M Fisher and Norton D Ritz April 616 
—Wilms tumor (ab) WUliam J Daw June 902 
— Wilms tumors (ab) Hans R SaueTj Feb 304 
EINDLER, E Roentgen therapy of induratio penis plastica 
(ab) Jan ,162 

KING, JOSEPH E J Diploic epidermoid and extradural 
^pneumatocele cranial defects and deformity (ab) May 

KINKADE, JOSEPH M Angiosarcoma of the petrous portion 
of the temporal bone- Report of a case (ab) Feb 294 
KIN SELLA, V J Diagnosis of gastnc disease should radiology 
of the stomach be abandoned? (ab) May 756 
KJELLBERG, SVEN R Mediastinal abscess diagnosed by 
roentgen (puncture under fluoroscopic control and mjcc 
tion of a water soluble contrast medium) (ab) April 601 
Pre\ iously unreported sign of foreign bodies m the trachea (ab) 
April 600 

Water soluble contrast medium for the precise roentgenological 
diagnosis of cysts of common bile duct (ab) Apnl 607 
See LARSSON, HARRY 

EXEIGER, BARNARD Fractures of the talus (ab) June, 898 
KLTJG, HAROLD P ALEXANDER LEROY, and KUMMER, 
ELIZABETH X ra> diffraction analysis of crystalline 
dusts (ab) May 760 

KNEE 

See also Patella 

• — fractures of tibial condyles involving the knee joints (ab) 
Edwin F Cave Feb 296 

KOHLER, H , and HAENISCH F End results in the treat 
mcnt of carcinoma of the cervix (ab) Jan 160 
KORBLER, JURAJ A rare case of damage caused b> roentgen 
radiation (ab) Jan 155 
KRAULAND, W Sec FRANKE, H 

KRADS, ALVIN R., MELNICK, PERRY J , and WEINBERG, 
JOSEPH A Mvoblastoma of the bronchus (ab) May 
747 

KRAUS, JOHN E See IRVIN, G E 

KRETSCHMER, HERMAN L Renal rickets and polycystic 
disease of the kidne> (ab) Apnl 614 
KRIDELBAUGH, WILLIAM W , and WYMAN ALVIN C 
Osgood-Schlatter s disease (ab), Morch 456 
KRUGER H E See PRINZMETAL, MYRON 
KkUKENBERG TUMORS See OvTiry tumors 
KULCSAR, DAVID D Chinese maternal and fetal measure 
ments (ab) Apnl, 613 

KUMMER, ELIZABETH Sec KLUG, HAROLD P 
KYMOGRAPHY See Heart 
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LABOR 

—opisthotonos fetalis In breech presentation case with bl 
lateral congenital posterior dislocation of the tibiae (ab) 
George F Melody Apnl 614 

— protrusion of ocetabula as complication (ab) Jens Petersen 
Feb 297 

I^J^ERT, ADRIAN Carcinoma of the lung (ab) May 747 
LAMINAGRAPHY See Body Section Roentgenography 
LANE T J D Lesions of the unnary tract following radio- 
_ therapy for carcinoma of the cervix utcn (ab) May 774 
V f , MORTOH, S A STEELE J D and 
SCHAEFER, A, A, C>'st of the spleen Case repiort (ab) 
Feb 203 


LARSEN, LOREN J See BOST, FREDERIC C 
LARSSON, HARRY, and KJELLBERG, SVEN R. Roent- 
genological heart volume determination with special regard 
to pulse rate and the position of the body (ab) Jon 139 
LARYNX 

* — dislocation of thyroid cartilage case (ab) Ernest J Elsbach, 
Jan 134 

— lammagraphy in diagnosis of uncommon diseases of the 
skeleton of the larynx (a) luxation of the arytenoid 
cartilage (b) cricoarytenoid arthritis, (c) dislocation of 
thyroid cartilage (ab) Franco Hueber and Clemente 
Gaja Feb ,281 

— moniliasis z cases (ab) Claude C Cody May 745 
cancer 

— of larynx and hiTiophorynx (ab) Galen M Tice and 
Charles M White Feb 301 

— radium therapy of malignant tumors (ab) Rosono Impallo- 
meni Jan 148 

— roentgen treatment for extensive epithelioma results in 139 
cases (ab) Arthur U Desjardins et al June 901 
— statistic^ study (ab) LeRoy A. Schall and John J Ayash 
Ma> 771 

— use of a plastic tracheal cannula with report of a case James 
C Barnett Ira A. PoUsar and Robert S Polisar March 
416 

LASNITZKl. ILSE Effect of beta rays on cells cultivated m 
vitro (ab) May 775 

LAUGE, N Fractures of the ankle analytic histone survey as 
the basis of new expenmental roentgenologic and clinical 
investigations (ab) Feb 297 

LAWRENCE. JOHN H., DOBSON, R LOWRY, LOW-BEER, 
B V A , and BROWN, BRUCE R- Chronic myelogenous 
leukemia A study of 129 cases m which treatment was 
with radioactive phosphorus (ub) Feb 307 
LAWSON, ROBERT B See 0»NEILL JAMES F 
LEBO, LESTER. See McLEAN, GEORGE 
LECOEUR, JAC(3UES See EVEN, ROGER 
LEDDY, EuGENE T Roentgen therapy of malignant tumors of 
the testis (al^ June 902 

—and MAYTUM, CHARLES K Roentgen treatment of 
bronchial asthma, Feb 199 

See MORETON, ROBERT D 

LBDERER, FRANCIS L See CUTLER M H 
LEE CHING-TAN See KHOO FUN-YONG 
LEE, J H Diagnosis of tuberculosis in the presence of silicosis 

(ab) Apnl 597 

LEES, WILLIAM M See VAUGHN, ARKELL M 

LEGLER H See HORST, H G 

LEGS See Extremities 

LEIOMYOMA See Tumors myoma 

LEIOMYOSARCOMA See Sarcoma myosarcoma 

LeMAY, M J See EVANS, T C 

LEMOINE J M See de CARVALHO, LOPO 

L*ENGLE CAMILLUS S Jr See BIRDSONG, McLEMORE 

LENZ, M See EVANS. T C 

LE STER CHARLES W See SPAIN, DAVID M 

LEUKEMIA 

— bone and joint pam in leukemia simulating acute rheumatic 
fever and subacute bactenal endocarditis (ab) Mark 
Aisner and Thomas B Hoxie Apnl 609 
— chronic myelogenous leukemia study of 129 cases in which 
treatment was with radioactive phosphorus (ab) John H 
Lawrence etal Feb 307 

— eff^ects of radioactive sodium on leukemia and allied diseases 
prdiminary report (ab) T C Evans et al March 404 
— pen articular calcifications in lymphatic leukemia (ab) Al 
fredo de Macstn April 609 

— roentgen diagnosis of diffuse leukemic infiltration of kidneys 
m children (ab) John F Gowdey and Edward B D 
Neuhauser June, 900 

— skeletal lesions in leukemia clinical and roentgcnographlc 
observatons m 103 infants and children with a review of 
the literature (ab) Fredenc N Sil verm an May 766 
LEWIS ELBERT KENNETH See KELTKIAN, H 
LEWIS, LLOYD C Testis tumors report on 250 cases (ab) 
March 403 

LEWIS, R. C Sec PEIRCE, C B 
LEWITAN, ALEXANDER, Sec NYGAARIK K K, 
LICHTENSTEIN LOUIS See JAFFE HENRY L 
LINDGREN, ERICK A pneumographic study of the temporal 
horn with special reference to tumors m the temporal 
region (ab) Aj)nl 596 

LINDSA^ STUART See REILLY, WILLIAM A 
LINN, GEORGE C Hiatus hernia confused with coronary 
thrombosis (ab) Jan 139 

LIPIODOL See Fallopian Tubes Iodine and Iodine Com- 
pounds 

LIPOCHONDRODYSTROPHY 

— gargoylism (lipochondrodystrophv) review of clinical ob 
servations in 18 cases (ab) WiiUara Au Reilly and Stuart 


Linds^ March 155 

DPSON, MORRIS Interatrial septal defect associated with 
syphilitic aortic insufficiency (ab) Feb 287 
ITHltTM 

— a\ai1ability of lithium deutende and lithium aluminum 
deutende Feb 271 

ITTLE. J MAXWELL See HARRELL, GEORGE T 
[TWH^S JOSEPH See ZUCKERBROD, MORRIS 
IVER 

— actmomv costs of liver with recovery (ab) I M Shorvon 
Feb 291 



VoL 62 


Index 


919 


UVER-^vni 

abscess See Amebiasis 

taxnors 

— intrathoracic extension of hepatic tumors (ab) Herbert D 

Adams, May 760 

LIVINGSTOri: ^NNETH E S« MARKS JOSEPH H 
LLOYD, MILTON S Tumors of the anterior mediastinum, A 
report of six cases (ab), A pril , 600 
L0BSEN2, HERBERT, and JAUERNIG RUSSELL R The 
retrogastric space roentgenographically considered Llay 

701 , ^ 

LODMELL, ELMER A , and CAPPS SAMUEL C Sponta 
neous pneumothorax associated with metastatic sarcoma 

Report of three cases Jan 88 

LOEWENBERG, SAMUEL A, See BAER, SAMUEL 
LOFSTROM, J E See WEBSTER, JOHN E 
LOMHOFF, IRVING I , and DUBOWY, JEROME Gallstone 
ileus assodated with diverticulitis of the colon Case re- 
port (atOJune 895 

LONG, albert E Hemothorax in relation to bemgn pelvic 
tumors (ab) April 617 

LONGO, GIUSEPPE See PICCOLO, GIACINTO 
LONGSTRETH, H PAUL, BLANCO, PIO and SANES, 
SAMUEL Myxochondrosarcoma of the talus (ab) June 
899 

LORBER, STANLEY H, and MACHELLA, THOMAS E 
Enteric cyst of the duodenum Report of a case and re- 
view of the literature (ab), April 606 
LORENZ.EGON SeeJACOBSfjN LEON O 
LORENZINI, P See AGOSTINI, D 
LOURIA, OTNRY W See WORONOV VICTOR D 
LOW-BEER B V A See LAWRENCE JOHN H 
L^BSCHITZ KAREN. LUNDSTEEH ERLING and FORCH- 
HAMMER, EVA Primary malignant heart tumor dlag 
nosed in vivo with the aid of artiddal pncamopericardlum 
Jon 79 

LUISADA, ALDO A. and FLEISCHNER, FELIX G Dynamics 
of the left auricle in mitral valve lesions Fluorocardio- 
graphic study (ab). Jam 138 

— FlSsiSCHNER, FELIX O, and RAPPAPORT, MAURICE 
B Fluorocardiography ^lectrokymography) L Techm 
cal assets (ab) Jan 138 

Fluorocardiography (elcctrokymography) II Observations 
on normal subjet^ts (ab) Tan ,138 
LUMB» GE0RGE» and PROSSOR T M Plasma cell tumours 
(ab), Jan 143 

LUND, ANlrHONY J See HSTER, GEORGE M 
LUNDSTEEN, ERLING See LtJBSCHTTZ KAREN 
LUNGS 

See also Bronchi Bronchiectasis Pleura 
—changes in acute general dermatitis (ab) Nils Frostberg 
May 748 

—eosinophilic granuloma of bone with diffuse pulmonary m 
volvement (ab) Douglas D Dickson June 896 
— coslnopWhc g^nuloma of bones with involvement of the 
lunn and diaphragm (ab) Alfred J Ackerman Jan 142 
—functional changes following bronchography (ab) William 
A Zavod May 748 

—poisoning with nitrous gases from explosive bombs (clmfco- 
roentgenologlc and anatomic contnbutlon) (ab) H 
Franke et cu Feb 283 

— segmental anatomy (cd) Leo G Rigler Apnl 682 
abnormalitieB 

—bronchopulmonary hypogenesis clinical and roentgenologic 
features in the acfuJt with long follow up observations 
(ab) Louis Schneider Ma> 748 
abscess. See Tuberculosis Pulmonary 
blood supply Sec also Arteries pulmonary 
—peripheral vascular disease. Roentgenologic manifestations 
(ab), Robert P Barden and Davft A, Cooper May 770 
calcification 

— histoplasmm and tuberculin sensitivity In relation to pul 
monary calcifications among University of Wisconsin 
students (ab), Helen A, Dickie and Fllzabetb A Clark 
May 761 

« — histoplasmosis and pulmonary calcifications (ab) J Cynl 
Peterson and Amos Christie March 446 
— m twins (ab) Gilbert Houston and W A Steiger May 761 
— non tuberculous calcification (ab) Alfred D Bicci atid 
Ralph G Rigby Apnl 598 

— -non tuberculous calcification (ab) John A, Prior June S91 
cancer 

— carcinoma (ab) Adnan Lambert Alay 747 
— cavitary form of neoplasm Frank Isaac and Richard K 
Ottoman May 002 

— diagnosis of bronchogenic carcinoma by cytologic methods 
Seymour M Farber Mortimer A Bcnioff and Allen ir 
McGrath Jr ApnT 5U 

— earl> clinical features of bronchogenic carcinoma lUustra 
tive cases (ab) Charles M ‘Noms Feb 2W 
— endobronchial roetostava with 6>mplomatolog> of pnmarr 
bronchoEcnic rancer (ob) Rogo- E\-cn and Jacou„ 
Lecoeur June. S9.. ^ 

— identification of carcinoma (ed) Leo G Rigler Apnl 583 
—lobar adenocarcinoma simulating pneumonia 2 cases (ahV 
Gertrude Silverman and Alfr^ Angnst Feb 284 ^ 

— metastatic cancer (ab) Robert C Pendergrass Feb *>84 
— mctnstnt.c pulmonnrj ranwr sneondarj to njmptomless 
cancer of pancreas (ab) R, Benda et al June SO^ 

— pnraary carcinoma 4S cases (ab) D U OuicL Tr 
Paul 13nndlc> Jan 137 ^ 


cavitation See also Lungs cancer j Tuberculosis Pulmonary 
— iocaliration of cavuties by a modified roentgenographic tech 
nic (ab) Joseph Gordon March 440 
— shadows resembling a cavuty in laminagrams due to a 
shell fragment in chest wall (ab) Roger Even and Guy 
Monn June 890 
collapse 

— diagnosis of unilateral total lung obsxniration of rare etiolo^ 
case of congenital left sided pulmonary atelectasis with 
saccular ectasls of large bronc^ (ab) H, R. Stcttbacher, 
May, 748 

— Imear atelectatic sign in mtra-abdommal lesions Jerome L 
Marks and Alvin Nathan March 363 
diseases also Pneumoconiosis Pneumonia Sarcoidosis, 

Siderosis 

— cardiospasm with associated pulmonary disease (ab) T G 
Heaton Apnl 699 

— differential diagnosis of pulmonary lesions (ab) Stanley B 
Clark June ^0 

— pulmonary brucellosis (ab) William A. Harvey, April 699 

emphysemt See Emphysema 

fibrosis 

— after roentgen therapy for carcinoma of the breast, 2 cases 
(ab) M Ramscyer Jan 164 
fistula. See Fistula 
hernia 

— post thoracoplasty henna 4 cases (ab), Irving Pmc and 
Philip Morgenstem, May 750 

— roentgen examination of mediastinal lung hernia with 
reference to tomography (ab). Hans Salinger Jon 137 
mycosis. See Aspergillosis Coccidioidomycosis, Moniliasis 
roentgenography See also Tuberculosis Pulmonary 
— ^bronchograph> in pulmonary disease (ab) Douglas S 
Gorrell Jan 134 t 

— differential diagnosis of multiple nodular shadows (ab). 
H G Horst ctal May 748 

— on the scientific evaluation of diagnostic procedures presi- 
dential address L Henry Garland March 309 
— scriographic study (ab) Luigi Cas^ldi, Jan. 136 
tuhercuIosU See Tuberculosis Pulmonary 
tumors 

— adenomatosis case (ab) Eugene Hildebrand Feb , 284 
— dysgennlnoma, case with pulmonary metas^es results of 
treatment with irradiation and male sex hormone, P B 
Russo and J W Kelso March 367 
— skeletal -thoracic alterations In diagnosis of pulmonary 
tumors (ab)^ Giovanni Gardella Feb 284 
— -va^e and limitations of aspiration biopsy for lung lesions 
C^rge P Rosemond W Emory Burnett and John H 
Hall Apnl, 606 
LYMPH NODE^ 

— ,* lymphatic nodule, with reference to dose 

Md relative sensiti’mles of different species (ab) P P H. 
DeBruyn May 776 

—iliac lymp^denopathy as cause of ureteral obstruction (ab) 
Victor F Marshall and Moms Schnittman Ftb 299 
— *’oratmologic treatment of lymph nodes and spleen in 
LYMPHOID^sluK Rubcnfeld June 903 

See also Nasopharynx 

—comparative susceptibility of lymphoid tissues of strain C67 
black imce to the^^ction of lymphoid tumors by irradia- 
tion (ab) Henry S Kaplan Jan 165 
— effects of continuous radiation on chick embryos and de- 
v^oping II Bone marrow lymphoid tissue 

peripheral blood, Shields Warren and Frank T 
,^^Dixonjriine 869 j-vau*. j 

lymphosarcoma. See Sarcoma lymphosarcoma 
M 

H. 

McCRORY, JAMJ& L., and DAYIDSOH, MORRIS Phlebolith 
■>r T.T ^ anterior facial vein Cose rcDort (abl F*»h 2 R 7 
McELHIHREY.P P B.«aDOR^;j^HVw’ Retr,^vnl 

MACEY.ICIEG S«PYiE S IDtLL 

McGOOGAN LEON S , and HUNT, HOWARD B Treatment 
of the fundus uten (ftb) Tan Ifil 
McGOVERI^ FRANCIS H, FITZHUGh/ O SLAUGHTER. 
tms^bPfh?^ roa>tsenogTBmjof In 

^ See MINTY, E W 

Pap.nomaof 

M^^EVGiid^EB^O^'lfelxE^R , 
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McMillan, james t sce fricke Robert e 

McNAMEE EDGAR P , president of the Radiological Society of 
North America (ed) Feb 267 

McROBERTS JERRY W Meckel s dnerticulum (ab) Ma> 
769 

MADDEN. EARL E See HUTTON JAMES H 
de MAESTRI ALFREDO Pen articular calcifications in 
lymphatic leukemia (ab) Ap^nl,609 
MAGEE, J L See HIRSCHFELDER, J O 
MAIER, HERBERT C Bronchiogenic cysts of the mediastinum 
(ab) Feb 285 

Dermoid cy'^ts and teratomas of the mediastinum unth unusual 
features (ab) June 893 

— HIMMELSTEIN, AARON, RILEY RICHARD L , and 
BUNIN, JOSEPH J Arterio\ enous fistula of the lung 
(ab) Jan 136 

MAILER, ROBERT Carcinoma in a thoraac stomach (con 
genital short ccsophagus) (ab) March 450 
MAINS, M PAUL Anti hitamine ointments for skin protection 
in radiation therapy Apnl 679 
MALEKI A. See BfeTODEliKES, P 
Ste CHATTOH 

MALINER, MARTIN M Differential diagnosis of congenital 
heart disease (ab) Jan 138 
MALPRACTICE Sce Junsprudcncc Medical 
MALTA FEVER See Undulant Pcver 
MANDIBLE Sce Jaws 

MANKIN, TAMES W Sce HARRELL GEORGE T 
MANN, ARVIN W DREIZEN, SAMUEL, PYLE, S IDELL, 
and SPIES TOM D The red graph and the Wetzel grid 
as methods of dctcrraming the symmetry of status and 
progress during growth (ab) Jan 141 
See PYLE S IDELL 

MANNING ISAAC H , Jr and HIGHSMITH, GEORGE P 
Prolapse of the gastric mucosa through the pylonc canal 
into the duodenum Report of IG cases diagnosed roent 
genologically (ab) March 451 
MARBLE bones See Osteosclerosis 
MARCK, ABRAHAM See WASCH, MILTON G 
MARCUS, RICHARD E See CUTLER, M H 
MARKS, EDNA K, Sce JACOBSON LEON O 
MARKS JEROME L , and NATHAN ALVIN Linear atelcc 
tfttvc sign m intra abdominal lesions March 303 
MARKS. JOSEPH H , and LIVINGSTON KENNETH E 
The cervical subarachnoid space with particular reference 
to syringomyelia and the Arnold Chian deformity Jan 
63 

MARQUES VASCONCELLOS See FURTADO, DIOGO 
MARQXnS G See GARCU-CALDERON J 
MARROCCO, WILLIAM A Multiple osteoma of the mastoid 
cavity (ab) Apnl 596 

MARSHALL DAVID S See STROUD WILLIAM D 
MARSHALL. VICTOR F. and SCHNITTMAN MORRIS 
lilac lymphadenopathy as a cause of ureteral obstruction 
(ab) Feb 299 

MARTIN. HAYES EHRLICH HARRY E , and ABELS JULES 
C Juvenile nasopharjmgeal angiofibroma (ah) Feb 
305 

MARVIN CHARLES P , and WALTERS, WALTMAN Lcjo 
myosarcoma of the stomach review of 10 cases and a re 
port of case of multiple leiomyosarcomas of the stomach 
(ab) June 894 

MASS MAX Skiodan acacia in hysteroialplngography fab) 
Feb 29S 

MASS SURVEYS See Gastro-Intestinal Tract Tuberculosis 
Pulmonary mass roentgenologic surveys 
MASSELL THEODORE B , and ETTINGER, JEROME 
Phlebography in the localization of incompetent com 
raunlcatlng veins in patients with vancosc veins (ab) 
May 771 

MASTER ARTHUR M Apical systolic murmur (ab) April 
602 

MASTITIS See Breast 
MASTOID 

— multiple osteoma of mastoid cavity (ab) William A, Mar 
rocco Apnl 606 

MATHESON, NORMAN M Sec COURT DONALD 
MATHEWS W R. Sec WOMACK R K. 

MAURER ELMER, and DcSTEFANO, GEORGE A Eosino 
nhilic granuloma of nb (ab) May 763 
MAURER, GUSTAV Bloodless wide drainage of cav ities and its 
therapeutic application (ab) Apnl 508 
MAXILLARY SINUS 


cancer 

— treatment of cancer of maxillary antrum by radium (ab) 
Margaret C Tod May 771 
MAYTUM CHARLES K See LEDDY. EUGENE T 
MAZZEI EGIDIO S See CASTEX, MARUNO JL 
MEADE R,H Jr Sec HUGHES TOLIX 
MECKEL’S DIVERTICULUM See Intestines 
MEDIASTINUM 

— pendulum movement of mediastinum m pneumothorax (ab) 

I opo de Carvalho et al June, 893 
abfcett 

— abscess diagnosetl by puncture under fluoroscopic control and 
iniection of u water s<jlublc contrast medium (ab) Sven R 
Kjellberg Apnl GOl 
cyttx 

— bronchiogenic cysts (ab) Herbert C Maicr Feb 286 
— me^thclial cysts ( pencnrdial cysts ) differential diagnosis 
of shadows continuous with anterior infenor mediastinum 
lab) George Cooper Jr ct al March 4 JS 


emphyrtema Sce Emphysema 

tumors 

• — dermoid cysts and teratomas with unusual features (ab) 
Herbert C Maier June 893 

— mediastinal moss simulating enlarged heart mtracardiec 
catbetenzation m diagnosis (ab) Leonard C Akman 
April 001 

• — of anterior mediastinum C cases (ab) Milton S Lloyd Apnl 
COO 

MEDULLOBLASTOMA See Cerebellum tumors 
MEETINGS Sce Inter American Congress of Radiology In 
ternational Congress of Radiology Radiological Sodeties 
officers and meeting dates Radiological Society of North 
America 

MEIGS, JOE V Sce FREMONT-SMITH MAURICE 
MEIKLEJOHN, A , and JONES, W W Effect of the use of 
calcined alumina in china biscuit placing on the health of 
the workmen A field study in a group of pottery workers 
in North Staffordslure (ab). May 760 
MELNICK. PERRY J See KRAUS, ALVIN R 
MELODY, GEORGE F Opisthotonos fetalis m breech presenta 
tJon Report of a case with bilateral congenital posterior 
dislocation of the tibiae (ab) April 614 
MENINGOCELE 

— Recklinghausen s neurofibromatosis associated with mtra- 
thoracic meningocele case (ab) C Stuart Welch et al 
Apnl 001 

MEKLOG6mEZ JOSfiFIUNCISCO (obit) Feb 273 
MESENTERY 

cyats 

— review of literature and report of a calcified cyst (ab) Arkell 
M Vaughn et al Jan 141 
MESOTHELIUM See Mediastinum cysts 
METABOLISM 

See also Fat Radium 

— basal metabolism m cancer patients m relation to radio- 
therapy (ab)j^D Agostini and P Lorenrtni June 904 
METAL FUME FEVER See Industry and Occupations 
METASTASES See Cancer ^rcoma Tumors seminoma 
MEYER. RALPH R. Heart measurement a simplified method 
May 691 

MEYERDING, HENRY W and IVINS JOHN C Causation 
and treatment of painful stiff shoulder subdeltoid bur- 
sitis penarthntis, tendinitis and adhesive capsulitis (ab) 
May 764 

MICHEL MARSHALL L Diagnosis and treatment of acute 
malignant obstruction of the large bowel (ab) Feb 290 
MICROCOLON See Colon ' 

MILCH ELMER. Sec BROWN ROSWELL K 
MILLER, DOUGLAS, and FLEMING, JUSTIN Intracranial 
hydatid disease with report of a case (ab) April 596 
MILLER, EARL R See SOLEY, MAYO H 
MILLER, W B Jr Sec ELKIN DANtEL C 
MILLMAN, NATHAN Pneumoconiosis due to talc in the cos- 
metic industry (ab) Feb 283 
MINES AND MII^RS See Pneumoconiosis 
MINTY E W , McHAFFIE, O L and WELLS, A H Diag- 
nostic case study [gallstone ileusl (ab) May 768 
MITRAL VALVE 

— diagnosis of hypertrophy and dilatation of right ventricle 
mitral stenosis and cor pulmonole (ab) F Attinger Alav 
764 


— dynamics of left auricle in mitral valve lesions Fluorocar- 
diographic study (ab) Aldo A, Luisada and Felix G 
F leis chner Jan 138 

MOIK WILLIAM W Sec POHLE, ERNST A 
MONILIASIS 

— of larynx 2 cases (ab) Claude C Cody Mav 745 
— pulmonary moniliasis (ab) R F Robertson May 7o2 
MONONUCLEOSIS INFECTIOUS 
— infectious mononucleosis with atypical pneumonia case 
(ab) Manuel Rodstein May 762 
MONTGOMERY, JOHN B Molignant tumors of the ovarv 
(ab) Jan , lol 

MONTGOMERY, S K, Radiological approach to pulmonary 
tuberculosis (ab) Jan 136 

MOON, ROBERT J Amplification of the fluoroscopic image bv 
means of a thick dense clear ciystalline detector screen 
and a scanning roentgen ray tube (ab) May 771 
MOORE, THOMAS D Diagnosis and management of ureteral 
ectopia (ab) June 900 
MOORE VINCENT J (obit) April 688 

MOOS, W Absorption of soft roentgen rays bv organic com 
pKiunds (alO Tan 160 

MORAN, FRANK T See REEVES, ROBERT J 
MORETON ROBERT D ^ and BUNKLEY T F Radiology as 
It relates to obstetrics (ab) March 458 
- and LEDDY EUGENE T Granulosa cell tumor of the 
ov ary with special reference to rndiosensitivity (ab) May 

MORKT^ WILLIAM H See SCOVILLE WILLIAM B 
Morgan, RUSSELL H Physical problems of fluoroscopy and 
spot film radiography June 786 
■■ i and VAN ALLEN, WiLLARD W^ The sensitometry of 
roentgenographic films and screens June ^2 
MORGENSTERN, PHILIP See PINE, IRVING 

See STUDY, ROBERT S 

MORIN, GUY See EVEN, ROGER 

MORRIS, LESLIE M Sce HARRELL GEORGE T 

MORSE ARTHUR H Sec KAPLAN, HENRY S 

MORTON. S A See LANG V F 

MOSES SYLVU G Sec FRIEDENWALD, JONAS S 



VoJ 52 



^'^'*' 65 ^i Y'"“«on A ""’ 

Son™ 4 Gordon ’d'T’' « 8 s’^'^ 273 


^£SOS 

"’«« 'h»n«s m ,L 

roof5'^"P'>'^l nen o Tb)" ^Po^m^ou,,, 

^nflutnctofm. ■^P"' Glj 7 ^‘^'‘’eTaD) 5 . . 


OLLTd^^Won'^ Peb"^’'>'d o’r ab^ ‘'‘»«ver. 

■«tlg!?siE: 


■-.jif.fss.Stt,.;' 

^ssaSiSfp.;::*'-- 

" ■'"-■tex) 


f '"acio 
^ r»la 
^a»ict 


P«f#tlPSc 

o W- ‘-.c 

or a. 5 ..a, 5^ ^p^-o- 

' ‘03 °7 

“ ”orosa) 


922 


Index 


June 1949 


OSTEOARTHRITIS See Hip Spine 
OSTEOCHONDRITIS 

— bilateral osteocboodntia of tarsal na\jcular and the first 
cuneiform case (ab) Arch F O Donogbue et al June, 
899 

—coxa plana (ab) M B Beckett Howorth June 898 
— heredity of epiphyseal dystrophies of tup joint (oateochon 
dritis deformans juvemljs Calv^Lcgg Perthes disease) 
(ab) Michel Jiquier and Hermann Fredenhagen Feb 
296 

OSTEOGENESIS IMPERFECTA See Bones 
OSTEOMA See Tumors osteoma 
OSTEOMYELITIS 
See also Spine 

— new concepts of ojteomj elitis in the newborn infant (ob) 
Charles G Hutter Jr April 608 
OSTEOPOROSIS See Osteosclerosis 
OSTEOPOROSIS Sec Bones atrophy 
OSTEOSCLEROSIS 

— Engelmann s disease osteopathia byperostotica sclcrotisans 
multiplex infantilis case (ab) H R Sear Apnl 608 
— osteopetrosis geneialisata, marble bones AlbcrS'Schflnberg s 
disease osteosclerosis Jragilitas generalisata (ab) H A. 
Thomas Fairbank April e07 
OTOLARYNGOLOGY 

— evaluation of x ra> diagnosis in ophthalmology rhinology, 
and otolaryngolog} (ab) D H AMthoay and D F Fisher 
Jan 133 

— skull roentgenograms of interest to the otolaryngologist 
(ab), Francis H McGovern, et al hlay 746 
OTTOMAN, RICHARD E See KAAC, FRANK 
OULD, CARLTON L See DODDS, DONALD C 
OVARY 
irradUtioii 

— influence of castration by roentgen rays on caremoma of 
breast (ab) Vi^go E Thayssen Feb 303 
— ovanan djsiunction in joung women treated with low 
dosage irradiation (ab) Della G Drips April 6l6 
tumors 

— dyagcrmlnoma case with pulmonary ractastases results of 
treatment with irradiation and male sex hormone P E 
Russo and J W Kelso March 367 
— granulosa cell tumor with special reference to radioscnsi 
tivity (ab) Robert D Moteton and Eugene T Leddy 
May 773 

— bemotborox in relation to benign pehic tumors (ab) Albert 
E Long Apnl 617 

— Krukenberg tumor with osteoplastic metastoaes (ab) Joseph 
H Zeigerman June 962 

— malignant tumors (ab) John B Montgomery Jan 161 


P 

PAATERO, TRjO V Use of a mobile source of light m radiog 
im>hy (ab) Feb 360 

PACK GEORGE T Introduction to symposium on cancer of 
the esophagus and gastric cardia (ab) May, 772 
PACKARD, <5EORGE B , and WARING, JAMES J Arteno- 
venous fistula of the lung treated ligation of the pul 
monory artery (ab) May, 770 

PAGEL. WALTER and TOUSSAINT, C H C Patholo^ofrc 
infection Some sources of diagnostic errors (ab) June 
S91 

PAGET'S DISEASE See Osteitis deformans 
PAIN Sec Neuralgia Bursitis 

PALMER, IV AR, and WID£n, ANDERS Bone block method 
for recurrent dislocation of the shoulder joint (ab) Jan 
144 

PALMER, WALTER L See DASHIELL GRAYSON F 

Sec HOCK CHARLES W 

PANCREAS 

— certain radiological aspects of acute pancreatitis (ab) J 
Garcia Calderon et al Alay 761 
— chronic relapsing pancreatitis an analysis of 27 cases asso 
mated with disease of the biliary tract (ab) Earl E Gam 
bill et al Jime 895 

— temporary failure of gallbIadder\fsualixation bycholecysCog 
raph> in acute pancreatitis (ab) H L Silvani and H J 
McCorUe May 769 
calcification 

— stud> of clinical and roentgenological data on 39 coses (ab) 
Earl E Gambill and Da\id G Pugh Feb 292 
calculi 

— calculi (ab) Donald Court and Norman M Motheson April 
C06 

- — pancreatic lithiasis and renal Uthiosis in same patient (ab) 
George M Fister and Anthony J Lund March 454 
cancer 

— caremoraa diagnostic criteria (ab) Graj’son F DosbicII and 
Walter L Palmer Feb 292 

— ^mctostatic pulmonarj cancer secondorj to sjTnptoralcss can 
cer of pancreas fab) R Benda et al June 892 
PAPILLOMA See Tumors papilloma 
PARAPLEGIA 

— -cctopic bone dcpoHit< a paraplegic complication (ab) Maur 
ice B Roche and rreUenck A Jostes March 458 
— m cervical spine injunct (ttb) Roland Barnes Apnl GIO 
—in bj percxtension cervical injuries with normal radiographic 
appearance lab) Alexander R Tav lor and \V illiam Black 
wood April flO 


PARATHYROID 

— renal complications of hyperparathyroidism (ab) Edgar 
Bums and C Mark Whitehead March 466 

— roentgenologic evidence of biliary regurgitation, roentgeno- 
logic contributions to the diagnosis of hypoporathyroid 
ism appendicitis mesenteric thrombosis (ab) Harry M 
Weber Ajinl 016 __ 

PARKER. FRBDERIC^r See FINLAND, MAXWELL 
parks, JOHN, and PUZAK, MICHAEL A Influences of pos- 
ture on tiie urinary tract m pregnancy (ab) March 459 
PAROTID GLAND 

— ^parotid tumors review of 93 cases Marcus J Smith and 
K Wilhelm Stenstrom May 655 
PATELLA 

— bipartite patellae interesting notes (ab) John J Callahan 
Feb 296 

PAULSON, MOSES, and GLADSDEN, EUGENE S Partial 
gastrectomy The clmical gastroscopjc and radiological 
considerations (ab) May 766 

PAYSON, BENJAMIN A and ROSE, RIEVA Caremoma and 
other neoplasms of the male breast Feb 226 
PECK, WILLIAM Sec GOTTLIEB , CHARLES 
PEDRAZZINI, ALBERTO See MULLER, JENNY 
PEET, MAX M Sec ISBERG, EMIL M 
PEIRCE C B , CONE, W V , BOUCHARD, J , and LEWIS. 
R C Medulloblastoma non operative management 
with roentgen therapy after aspiration biopsy May 821 
PELLINI, MARIA, and ORLANDI NOEL Stenosis of the duo- 
denum caused by enteropentonitis during fetal life (ab) 
April 605 
PELVIS 


measurement 

— Chinese maternal and fetal measurements (ab), David D 
Kulcsar Apnl 6l3 

— clinical mtcrprctation of x ray pelvimetry (ab) Howard P 
Taylor May 787 

— radiology as it relates to obstetrics (ab) Robert D Morcton 
and T F Bunkley March 468 

— roentgen pelvimetry (ab) E G Reuter March 469 

roentgenography 

— lateral view in examination for hip dislocation (ab) S W 
Donaldson et aL March 457 

PENDERGRASS EU(3ENE P., CHAMBERLAIN. RICHARD 
H , and BROOKS, FRANK P Roentgen considerations 
of pyelonephritis in small Iddncys (ab) May 767 

See BROOKS FRANK P ^ ^ 

—See CHAMBERLAIN, RICHARD H 

See FREED, JOHN H 

n ■ —I - and PRYDE, ARTHUR W Benign pneumoconiosis due to 
tin oxide Case report with experimental investigation of 

(ab) Feb 283 

PENDER Grass, Robert C Metastatic cancer of the lung 
(ab) Feb 284 

PENIS 

— induratio penis plastica roentgen therapy (ab) E kmdier 
Jan 162 

— Pe^onie s disease and its treatment with radium (ab) 
Robert E Fncke and James H Varney March 463 

PENTA, ARTHUR Q Role of bronchoscopy in clmical medicine 
and surgerr (ab), Apnl 690 

PEPLE, W LOwNDES Enterogenous cysts of the duodenum 
R^e^ort of a case that is unusual if not unique (ab) May 

PEPTIC ULCER 


— accuracy of roentgen diagnosis of benign gastnc ulcer C A 
Stevenson and C W Yates May 633 
— gastroscopy in evaluation of patients with peptic ulcer 
Moms E Dailey June 796 

— importance of films in diagnosis Fredenc E Templeton 
June 777 

— modern criteria for diaraosis and attempted diagnosis of 
hcalin|^wight L Wilbur and Malcolm S M Watts, 

— peptic ulcer and functional dyspepsia in armed forces (ab) 
Maunce H Friedman March 461 
— ph^sica^jirabl^^ of fluoroscogg and spot film radiography 

— place of fluoroscopy in diagnosis Milo Harris June 781 
— radiological aspects (ob) A C Singleton Apnl 664 
— roentgenographic studies of gastrointestinal tract following 
section of vagus nerves for peptic ulcer (ab) Max Ritvo 
and l^v^^g A Shaufler March 461 
PERCUSSION 

— ^measurement of total transverse diameter of heart by direct 

PERIASolwTTs'NiD^SA ” ° 

— renal manifestations (ab) R K Womack and W R 
Mathews March 400 
PERIARTHRITIS 

— causation and treatment of painful stiff shoulder subdeltoid 
bursitis periarthritis tendinitis and adhesive capsulitis 
(ab) Henry W Meyerdmg and John C Ivins Mav 764 
PERINA, ARTHUR E Sec SMITH, ADELAIDE R 
PERIOSTITIS See Cfllcancum 
PERITONITIS 

— stenosis of duodenum caused by entcroperitonitis during fetal 
life (ab) Mana Pcllini and Noel Orlandi April 006 
PERRYj THOMAS, Jr Sarcoma of the uterus Report pf 
eighteen cases (ab) 773 

PETERMAN, M G , FREY W B and RASTER, J D Value 
of routine roentgenograms of the wnst in a pediatric serv 
ice (ab) Mo> 701 
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PETERSON, J CYWL, and CHRISTIE, AMOS Hutonlasmtt- 
PEYROWS^DlsEA^“^?ii°J'’(“« «« 

PFXNDLERj^U ^lujtiple cartilaBinouji cxostoais and heredity 

PFAH^R GEORGE E , and KEEFER, GEORGE P Treat 
Fe“‘ 301*'® ° '^’ irradiaUon and electrosurgeri (ab) 

PmEBo5T^™°eV^, ^^EORGE K 

PHOSPHORUS 

POTSICIS^k Radioactivity 

P&tf‘?^b cert.6cat.on of raduit.on 

PICCOl/O GIACINTO, and LONGO GITJSEPPP r? 

_ men^ pyelorenaf reaux (ab) April 620 ^ Etperi 

PINE IRVING, and MORGENSTERlf PHILIP Po^ttho™,-o 

Slay^^r”””"^ RcportT\our'^^‘l^Ta?S 

PINEAL BODY 
tumors 

ai='STi,-.sn:si 

: ^ Younghuaband Feb"^ 179 Hurxthal and 

irradiation 

& li^dL^ro ° Cnip^-^^a^a 

tumors 

—diagnosis of hypopituitarism associated with chromo^a^a 
tumor (presumed or seri6ed1 Lew., sr 
Omar Z Younghusband Feb 170 Hurxthal and 

E«t»erSil,eu, and 

— SMgiral experience (ab) Francis C Grant Feb 301 
— trephme puncture of cystic craulopharynnomL ^Va o 
mographj ot opaciacation of the cVS^fabl B 
montandG Guiot Jan 133 B Gu.llau 

PLACENTA PRAEVIA 

-possible signi6cance of arterial Msnalixation m . 

preliminarv reoort fahl T eo r <l!?Fnosls 


PNEUMONITIS See Pneumonia 

PNEUMOPERICAMJUM 

‘’"nTd“‘^r"’„“rtte"i'^ ''inposed in tl\o Hitli the 

r-ri.aii P'’'u?5‘’P'ricnrdrum Karen LOlischitr 

PNEUMOpIrIT&i 5:"‘' J"n , 79 

_|;4^,Tabrii:.i?rrG“"M"r’.!f%rir6"9r 


— possib e signi6cance of arterial Msnalixation m H.ne„ 

PLASjSA':!J:'^T£^lS“o1l^“"’si;”Tjm?.rr^^^ May 'VoT"'” Aortic pnlmo 


PNEUMOTHORAX 

*5^ also HydropnciimothoraT 

— nerid^ental extrapleural pneumothorax (ab). Ollc Ols.on Jan 

“"7a|'TopT^e'■&'a"rt^Yhi'’'etri';'‘;"'^^^ pneumothorax 

“”^ma”“3’aSi"e^'*E,“i'’e?'X Sell"' Vc'‘ "’'‘"'•""c ear 
Jan 83 ^ Lodmcll and Samutl C Capps, 

spontantcous pneumothorax clinical studi of inn 

lIamw Stud^ofThekecTo^r 

of wounds HI Histolocicnl '“^nllnf. 

rats following po 5 topemtlf!i™mdimlnV", “in "’"""'1' In 
POLLA^M ^UER HANB ^ a IT^’JAMES C 

Tnberculo,l^n"th“ m^nta'lly iU "^INZ 

P0LYA^H^?3^'"^2,'^'’"' 608 ^'"“"'*'''^'^“''. nprelimi- 

POLYPS s« pLom'^n ■■hcnmntold 
POPPEL. MHTandB^R^(5w CELIA A , 

srale methml for estimating the rwree 'Itniiilitntlvc 

POPPEnMesV " a'S"',''“‘'‘’" Jn^O 
POTAs¥S5l^"-'-dV«\‘''l-jSS^ 

potteS“£ry 

POTT'S disease Pneumoconiosis 

POTTS, WILLIS J , 0^ ^rB?(riM^ cS'i^’'5 

nary anastomosis in rv.ae..^l’-??AjNLEY Aortic pnlmo 


PLEURA 

—mu^ltiple lulled effusions as a manifestation of eon. 

heart failure case (ab) Michael ni srn.o“.e ”nBestl\e 

C™E J:icFer‘^p“ roM (cb“te^a!rd 

P^UMOCEPH^LUS®” 

-in^^^_ml paeumocephalus case (ab) DaxidC Straus 
PNEUMOCONIOSIS 

—benign pneum^nlosis due to tin oxide Case reoon. i.n 

exjKnmenU! msMtigat.on of rad.ographK deJiX 0^! 
^"d'e'^Feb ^ 28’2 PendergnS, ^1" 

^“iSf Ann/697'"“'“‘’ P™™” °f •"'«>'« (ab) J H 

-due to tafe in cosmetic mdu,trT(ab) Nathan Mdiman Feb 

calcined alumina in chma biscuit nlartn 
health of iTOkmen a 6eld stud> m a gr^n M £,? 

j"on^'”M‘Sy^7“3?®‘^”"’“" * Mc.ul[o^n"a°n'd'^J‘^ 

Smith 

PlJiuMONSt”"’ 719 

— chronic benign pneumonitis its divxixer. eu 

Md^uals with diminished or absent gag refle? f^hf i'”'*.' 
Schnrider Feb 282 ^ *cucx ^ab) Lonis 

— delayed chemical pneumonitis m workers eroo.eu . . 

bum compounds (ab) Harriet L Ho^dy M^-io ' 
—diagnosis of ncnite pnmar> nt>Tical pneumonia cti.;ioew 
known in chndren (ab) Dasad Greer Mamh ua ““ 
— infectious mononucleosis with ntvnical nne,T~ 

(ab) Manuel Roditcin Mar loi Pn^monm case 

— lohor adenocarcinoma of lung simulating or... 

m « (ob) Gertrude Silserman and Alfr^PA^^m” Feb‘ 

-pneumonia and erythema multiforme exudat.n.o, . 

and 3 autopsies (ab), Maxaell Finla^ct nl M 
-rheumatic pneumonia (ab) L s-nn W ijfc March 41^ ^ '® 

— spTOdIng sappuratise pncnmomtit tab) If F 

Ma\ *40 ' J ** XI v.omjihnn 
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PULMONARY VALVE 

— angiocardiography in congenital heart disease of cyanotic 
type with pulmonary stenosis or atresia I Observa 
tions on tetraloj^ ot Fallot and pseudo-truncus arterio- 
sus Robert N Cooley Henrj T Bahnsou and C Rolhns 
Hanlon Feb 329 

— aortic pulmonary anastomosis in congenital pulmonary sten 
051 S 4o cases (ab) Willis J Potts and btanley Gibson 
May 7o4 
PULSE 

— roentgenological heart volume determination with special 
regard to pulse rate and position of body i,ab) Harry 
Larsson and S\en R. Rjellberg Jan 139 
PUTNEY, F JOHNSON Thoracic stomach produced by cso 
phageal hiatus hernia and congenital short esophagus 
(ab), Ma\ . 75 > 

PUZAK MICHAEL A See PARKS, JOHN 
PYELOGRAPHY 

See also Kidneys 

— pyelography as an aid to the differential diagnosis of upper 
abdominal masses (ab) Charles Eberhart and Donald E 
Beard June S99 

— roentgenographic sur\ ey ot genito-unnary tract (ab) James 
J Clark Feb 29S 

— significance and \alue of functional urographic images and 
signs (ab) Richard Hickel and Paul Comet Jan 146 
— studies on back flow in excretion urography (ab) OIlc 
Olsson Feb 298 

— value of urograph\ in elucidation of nonurologic complaints 
(ub), Allan fC ^wersie June, 899 
PYELONEPHRITIS 

— roentgen con*;lderatlon8 of pyelonephritis in small Lidnevs 
(ab), Eugene P Pendergrass, et al Moa 707 
PYLE. S iDELL MANN, ARVIN W , DREIZEN, SAMUEL, 
KELLY, HARRIET J MACEY, ICIE G and SPIES, 
TOM D A substitute for skeletal age (Todd) for clinical 
use the red graph method (ab) Jan 141 

See MANN. ARVIN W 

PYLORUS 

— habitual prepvlonc spasm (ab) Martin L Tracey May 7o7 
— obstruction due to gastric diverticulum case (ab) J G 
Probstem and Leo A- Sachar March 4o2 
— prepyloric spasm simulating gastnc malignancy (ab) Allan 
I Cohn and Rubin L Gold April OOo 
—relaxation of gastnc mucosa producing pyloric obstruction 
(ab) Alfredo Zacho June 893 

— transpOonc herniation of redundant gastric mucosa (ab) 
K K Nygaard and Alexander Lewitan Feb 288 
PYRIDOXINE See Vitamins 


Q 


Q, FEVER 

— case treated with streptomycin (ab) Leon Rosovc et al 
Maj , 7o2 

QUICK, D W , Jr and BRINDLEY, PAUL Fnmary carcinoma 
of the lutic Report of forty eight cases (ab) Jan 137 

B UIMBY dr. EDITH H honored Tunc 883 
UIMBY EDITH H See SMITH, BEVERLY C 
See TALBOT, TIMOTHY R , Jr 


R 

RADIATION SICKNESS See Roentgen Rays mjunous effects 
RADIATIONS 

See also Atomic Energ> Radioactivity Radium Roent 
gen Rays 
effects 

— action of radiation on living cells (cd) Harold W Jacox 
March 428 

— evaluation of effects of radiation on non malignant lesions of 
the nasopharynx M H Cutler Richard E Marcus and 
Francis L Lederer June 810 

— irradiation of vnnisea and bacteria (ab) P Bon€t Maury 
Jan 150 

— photographic effect of various radiations on special dental 
packets Russell F Cowing and Charles K Spalding 
NIarch 423 

— relationships between chemical and biological effects of 
lonidng radiations Raymond F Zirkle June 846 
injurious effects 

—cancer of corpus uteri following radiation therapy for benign 
uterine lesions (ab) Frank R Smith and I emuel Bowden 
biay 774 

— effects of radiation therapy on the unnary excretion of niactn 
and nboflavin In patients with malignant diseases rela- 
tionship to radiation sickness J I Jarvis and David 
Ca>er April 574 

— lesions of unnnrv tract following radiotherapy for caremomn 
of cervix uten (ab) T J D Lane Ma> <74 
—radiation injuries of intestines (ab) Charles W Hock et al 
Apnl 019 

— radiation protection (cd) Launston S Taylor Ma> 730 
— radiothcrapeutic eradication of cancer with surgical repair of 
sulisequent ulceration and deformit> (ab) Howard B 
Hunt and Donald H Breit Jan 154 
— reconstruction following irradiation injuries (ab) Paul W 
C recle> May 774 

— rectal hemorrhage following irradiation for carcinoma of 
«rvix (ah) James R Johnston and Harold W Jacox 


— sarcoma ansing in irradiated bone 1 1 cases (ab) William G 
Cahan et al April 619 
RADICULITIS See Nerves roots 
RADIOACTIVITY 

See also Atomic Fnergy 

— aberrant tissue developments m rata exposed to beta rays 
late effects of P** beta raya P S Henshaw R S Snider 
and E F Riley March 401 

— artificially prepare radioactive isotopes as a means of ad 
ministering radiation therapy (ab), Edward H Remhard 
Jan 153 

— availability of lithium deuteride and lithium aluminum deu 
tende Feb 271 

— Brookhaven National Laboratory nuclear reactor May 734 
— chronic myelogenous leukemia study of 120 cases in which 
treatment was with radioactive phosphorus (ab) John H 
Lawrence et al Feb 307 

— distnbution of radioactivity m mouse following administra 
tion of dibenranthniccnc labeled in the 9 and 10 positions 
with carbon 14 (ab) Charles Heidelberger and Hardin B 
Jones May 776 

— effect of beta ra>8 on cells cultivated m vitro (ab) Use 
Losnitxki May 775 

— cfiFectsof continuous radiation on chick embryos and develop- 
mg chicks I Growth rate gonads and bone Shields 
Warren and Frank J Dixon May 714 
— effects of continuous radiation on cluck embryos and de 
vclopmg chicks 11 Bone marrow lymphoid tissue and 
peripheral blood Shields Warren and Frank J Dixon 
June 809 

— effect* of radioactive sodium on leukemia and allied diseases 
preliminary report (ab) T C Evans ct al March 464 
— functional activity of thyroid tumors benign and malignant 
as ganged bv their collection of radioactive iodine (ab) 
RulonW Rawson et al Jan 153 
— hematological effects of ionising radiations Leon O Jacob 
son Edna K Marks and Egon Lorenr March 371 
— measurement of radioactive isotopes (ab) I con F Curtiss 
March 4C4 

— method of determining the site of retention of aerosols within 
the respiratory tract of man by the use of radioactive 
sodium Preliminary report (ab) Timothy R Talbot 
Jr et al Jan IW 

— Oak Ridge Institute of Nuclear Studies April o56 
— postgraduate course in medical aspects of nuclear energy 
University of California June 883 
— radioactive sodium in peripheral vascular disease studies 
(ab) Beverly C Smith and Edith H Quimby April 610 
— spontaneous and experimentally induced uptake of radio 
active iodine in metastases from thyroid carcinoma pre 
liminan report (ab) S M Seidlio et al May 773 
— study of peripheral vascular disease with radioactive iso- 
tope* Daniel C Flkm et al June 903 
— therapeutic use of radioactive elements m malignancy (ab) 

P F Hahn and C W Sheppard Feb 305 
— thjTotoxicosis factitia (alimentary thyrotoxicosis) its dif 
ferentiation from spontaneous thyrotoxicosis with aid of 
radioactive lodme (ab) Bengt N Skanse and Douglas S 
Riggs June, 904 

— treatment of Craves disease with radioactive lodme (ab) 
Mayo H Solcy and Earl R Miller Jan 164 
— utilization of radioisotopes in general radiotherapy (ed) 
Howard B Hunt Jan 118 
RADIOISOTOPES See Radioactivity 
RADIOLOGICAL SOCIETIES 

See also American Board of Radiology Radiological Society 
of North America 

Argentine Radiological Association, June 883 
Atlanta Radiological Society. May 733 
Brooklyn Roentgen Ray Society, June 883 
Chicago Roentgen Society June. 883 
Eastern Conference of Radiologistt Jan 122 
Los Angeles Radiological Society Jan 123 March 431 
Louisville Radiological Soderir March 431 
North Carolina Radiological Society, Jan 123 
Pennsylvania Radiological Sodety, May 733 
Radiological Society of South Dakota, March 431 
Rochester Roentgen-Ray Society, March 431 
St Louis Society of Radiologists, May 733 
secretaries and meeting dates Jan 127 Feb 274 March 
440 April 689, Ma> 738 June 885 
Texas Radiological Socie^, Feb 271 
Utah State Radiological Society Fob , 271 
RADIOLOGICAL SOCIETr OF NORxk AMERICA 
— commercial exhibits 34th annual meeting (ed) Feb 207 
— Edgar P McNamce president (ed) Feb 257 
— presidential address 34th Annual Meeting L Henry Garland 
Alarch 309 

— refresher courses 34th annual meeting (ed) Feb 201 
— scientific exhibits 34th annual meeting (ed) Feb 261 
— thirty fourth annual meeting (cd) Feb 268 
RADIOLOGY 

— some radiologic experiences with UNRRA in China F A 
Ford Feb 252 

— suggested model contract for hospital radiologists June 883 
RADIOTHERAPY 

See also Radium under diseases and organs 
— antibiotics m radiation therapy (ab) H Oeser Jan 153 
— presentation ond analysis of result* of radiotherapy (ab) 

J W Boag Feb 301 

— value of platelet counts in radiotherapy (ab) W M Court 
Brown Apnl G18 
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ROEKTGEK RAYS— con/ 

diagnosis. See also Diagnosis under diseases and orgaos 
— ex’aluation in ophthalmologj rhinology and otolaryngology 
(ab) D H Anthony and D F Fisher Jan, 133 
effects See also Oiary Pittutaxy Body Roentgen Rays 
injurious effects 

— comparative susceptibility of lymphoid tissues of strain C57 
black mice to the induction ol lymphoid tumors by ir 
radiation (ab) Hcnrv S Kaplan Jan, 155 
— influence of ^^renz Tnys on cell diiusion and wound healing m 
comeal epithelium (ab) George K. Smelser and Raymond 
L Pfeiffer Jan lo6 

— lethal dose of total body i ray irradiation in swine John L 
TulUs Carl F Tessmcr Eugene P Cronlate, and F 
Chambers Jr March 396 

— of low dosage radiation on gonadotropic function of the 
hvpophvsis of mature and immature female albmo rat 
(ab) John H, Freed et al May nS 
— on fertility in white leghorn male chickens treated before 
puberty PanlD SturWe JohnA-Pmo J L Weatherwax 
A. J Donnelly and G Dorrance Jan,« 112 
— on lymphatic nodule with reference to dose and relative 
sensitivities of different speaes (ab) P P H. De Bmyn 
May 1 1 6 

— radioscnsitivity of tumors autogenons to homozjrgous hosts 
further studies Anna Coldfeder Feb 230 
—studies of effect on healing of wounds III Histological 
changes in sinn wounds in rats following postoperative tr- 
radiation with i cry small and moderate doses Emit A, 
PoWe Gorton Ritchie, and Williatn W Motr May 707 
— studies on physiology biochemistry and cytopathology of 
cornea in relation to injury fay mustard gas and allied tone 
agents. Comparison of effects of mustard ultraviolet 
and X raxiiation and colchicine on cornea (ab) Jonas S, 
Fnedenwald et al Jan, 156 

fflrng See Roentgen Rays apparatus Roentgenograms 
fluoroscopy See also Peptic Ulcer 

— amplification of the fluoroscopic image by means of a thick 
den«^ clear crystallme detector screen and a scanning 
roentgen ray tube (ab) Robert J Moon May 771 
injtirious effect See ^so Radiations injurious effects 
— anti histamine ointments for skin protection in radiation 
therapy Paul ^talIl5 April 679 
— generalized x ray exanthema case (ab) H Schreiber June, 
901 

■—pulmonary fibrosis after roentgen therapy for carcinoma of 
the breast 2 cases (ab) M. Ramseyer Jan 154 
—radiation necrosis of jaw Eme<t ^L Daland Feb 205 
—rare case of damage caused by radiation (ab) Jnraj Korbler, 
Jam, 155 

— treitment of chronic nlceration after Irradiation of plantar 
wart (ab) Mortimer ^ Shaw Jan. 156 
— \itamm Bi (pyndoxine) in treatment of radiation sickness 
(ab) Giovanni Zaccone Jan 155 
—X rar injuries the preventable occ up ational hazard (ah) 
Shiilcy J DeVoe and George M, Coraey June, 904 
physics 

— physical problems of fluoroscopy and spot film radiography 
Russell H, Morgan, June 766 
protection against 

— new protector in cerebral angiography (ah) Ame Engeset 
ilay 4 1 0 

— roentgen ray calibration of photographic film exposure meter 
(ab) hr _J Deal et al Alay 774 
ROEKTGeN THERAPY See Radiotherapv under diseases 
and organs 

ROERTGEKOGRAMS 

— copvtng X rav films (ab) David M Gould et ah ^lay 771 
ROGERS, H MtLTON, and EDWARDS, JESSE E * Incom- 
plete dm«ion of the atnoventncnlar canal with patent 
interatrial foramen pnmum (persistent common atno- 
\ entncular ostinm) Report of five cases and re\ucw of 

the literature (ab) June S93 

ROGLIARO FRANCIS T See ZUCKERBROD, MORRIS 
ROHRER, R. H See ELKIN, DANIEL C 
ROOFE PAULG See HOECKER, FRANK E 
ROOT J C Roentgenologic diagnosis of tumors of the small 
intcUme (ab) Feb 2S9 
ROSE, y See de CARVALHO, LOPO 

ROSEMOND GEORGE P BURNETT, W EMORY and 
HALL JOHN H \alue and limitations of aspiration 
biopsv for lung lesions April 506 
ROSH, ^VA. See PAYSON BENJAMIN A. 

ROSO^, LEON, WEST, HAROLD E and BOWER- ALBERT 
G Q fever case treated with streptomycin (ab) May 
752 

ROSS DONALD Disturbance of longitudinal growth assoaated 
with prolonged disability of the lower extremity (ab) 
Jan i-,5 

RUBEI^ELD SIDNEY Roentgenologic treatment of IjTnph 
nodes and spleen in Brill Syn i mers disease (ab) June 903 
RUCH DONALD M Rmgwonn of the scalp Re^'lew of 100 
cases Cab^ April CIS 

RUCKEN STEINER, E SeeFRANKE H. 

RUDHE ULF Typical roentgen picture of very large uretero- 
celes (ab) Mav 7CS 

RUOFF.F A, See Hare HUGHF 

RUSSO P E and KELSO J W Dysgenninoraa. Case with 
pulmonary metnstaies result of treatment with irradia 
male *ex hormone March 307 

RUTHER^M ROBERT N “nieTOpeutic value of repetitive 
Iiptodal tubal Insufflations (ab) Feb 29S 


SACHAR, LEO A. See PROBSTEIN, J G 
SAINT’S TRIAD Sec Gallbladder calculi 

SALINGER, HANS Roentgen examination of the mediastinal 
lung hernia with reference to tomography (ab) Jan 137 
SALMONELLA 

— salmonella osteomyelitis of spine asaiaated with abdominal 
aortic aneu^'sm case (ab) KlausR. Dehlmger April 611 
SAL PIN GITIS. See Fallc^an Tub es 

SAMUEL FREEDMAN LECTUI^S (Diagnostic Roentgen- 
ology) March, 432 

SANES, SAMUEL See LONGSTRETH, H. PAUL 
SARASIN, R. See GARCIA-CALDERON, J 
SARCOIDOSIS 

— Beanier Boect Schaumann s disease with multiple localiza- 
tions and With in\ olvement of myocardium and endocar- 
dium (ab) P Bonnet and J Brun June 892 
— Besnier Boect Schaumann s disease with psendo-cysfac pul 
monary shadows (ab) J Brun and J ITallier June 891 
— Besmer-Boect s disease with transformation into miliary 
tubercnlosis Jenny ilffUer and Alberto Pedrazzini Jan. 
136 

— Boect s «arcoid in children (ab) Robert J Reeves et al 
^.farch, 448 

— sarcoidosis following primary tubercnlosis case (ab) 
Joseph S Hiatt Jr June 892 
SARCOMA 

—sarcoma ansmg in irradiated bone 11 cases (ab) William 
G Cahan et al Apnl 619 
angiotarcoma 

— of petrous portion of temporal bone case (ab) Joseph M 
Kintade, Feb 294 
chondrosarcoma 

— chondromyxead fibroma of bone a distinctive benign tumor 
htely to be mistaken especially for chondrosarcoma (ab), 
Henry L Jaffe and Loms Lichtenstein March 454 
Ewing’t See Tumors Ewing s 
lymphosarcoma 

— mtrogen mustards in treatment of Hodgkin a disease and 
lymphosarcoma (ab) Tvlffton Sherry Jan 162 
metastases 

— spontaneous pneumothorax associated with metastatic sar- 
coma 3 cases, Elmer A. Lodmell and Samuel C- (2app5 
Jan 88 
myosarcoma 

— leiomyosarcoma of stomach renew of 16 cases and report 
of a case of multiple leiomyosarcomas of stomach (ab) 
Charles P Mamn and Waltman Walters June 894 
—rhabdomyosarcoma case with response to roentgen therapy 
<ab) Stuart J Eitenberg Jan. 149 
myxochondrosarcoma 

— of tains (ab), H. Paul Longstreth, et al, June 899 
SAUER, HANS IL Wilms tumor (ab) Feb 3U4 
—WATSON, ERNEST M., and BURKE, EUGENE M 
Tumors of the testicle (ab), Apnl 617 
SCHAEFER, A. A. See LANG, V F 

SCHALL, LeROY A., and AYASH, JOHN J Cancer of the 
larynx. A statistical study (ab) May, 771 
SCHEIN ALBERT J See ARKINj ALVm M 
SCHlLXElC M A. Bone changes in the cat m experimentally 

produced injury to the permheral nerves (ab) April 620 

SCHTNZ, H, R-, and UEHL1NGE&, E Diagnosis and differen- 
tial diagnosis of pmnary bone infarcts (ab) Feb , 295 
See FISCHER, F K. 

SCHMITZ, HERBERT E “ Treatment of cemx carcinoma with 

radium and 800 kilovolt x ray (ab) Jan 149 

SCHNEIDER, LOUIS Bronchopulmonary hypogenesis. CHnl 
cal and roentgenologic features in the adult inth long 
follow up observations (ab) Jvlay, 748 
Chronic benign pneumonitis Its discovery m older indi- 
viduals With diminished or absent gag reflex (ab) Feb 
282 

SCHNEIDER, MARTIN Roentgenologic methods in obstetrics 
(ab), March 459 

SCHNEIDER, R. C Sec WEBSTER, JOHN E 
SCHmTTMAN, MORRIS See MARSHALL, VICTOR F 
SCHOMER, A See BASS H E 

SCHOTTSTAEDT, EDWIN R, See BOST, FREDERIC C 
SCHREIBER, H. CJeneralized x ray exanthema. Report of a 
case (ab) June 904 

SCHWARTZ LOISL See PRINZMETAL, MYRON 
SCOVILLE WILLIAM B ^MORETZ, WILLIAM H , and HAN- 
KINS WALTER D Discrepancies in myelographj 
Statistical survey of 200 operative cases undergoing panto 
paque myelography (ab) Apnl 610 
SEAR, H. K- Engdmann s disease. Osteopathia hyperostotica 
sclerotisans multiplex infantilis. Report of a case (ab), 
ApnU 60S 

SEIDLIN, S M., OSHRY,E,andYALOW,A.A. Spontaneous 
and expenmentally induced uptake of radioactive iodine 
m metastases from thyroid carcinoraa a preliminary re- 
port fab) May 773 
SELLA TURCICA 

— erosion of antenor clinoid processes simulating that due to 
intrasellar tumor a diagnostic pitfall (ab) Arthur Eckcr 
April 695 

— in ooesitv in children (ab) Hans-Olof Mossberg Feb , 280 
SEMINAL VESICLES 

— roentgenologic changes in urinary bladder and distal portion 
of ureters in spermatocystitis (ab) Gunnar Edsman, ^lay, 
769 
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SENTURIA, H R, See HEIFETZ CARL J 
SHACKMAH, RALPH, and HARRISON, C V 

meta^tases fabL March 466 ^ 

SHARLIN HERBERT S See GOTTUEB^^CHARLES 
SHAUFFER, IRVING A. See RITVO, MAX 
SHAW MORTIMER H. Treatment of chronic ulceration after 
irradiation of plantar wart (ab), Jan 155 
SHEA, PATRICK C Tr See ELKIN, DANIEL C 
SHEINFELB, WILLIAM Subcutaneous emphysema followtng 
chest trauma anal>’3i3 of twenty cases (ab) Tan 136 
SHELLITO JOHN G , and DOC^RTY MALCOLM B 
Cartilaginous tumors of the hand (ab) March 457 
SHEPPARD, C W See HAHN, P F 

SHERMAN ROBERT S Roentgen diagnosis of cancer of the 
cardiac r^on of the stomach (ab). May 756 
SHERRY, MILTON Nitrogen mustards In the treatment of 
Hc^glan s disease and lymphosarcoma (ab) Jan , 162 
SHORVON, L M Actinomycosis of the liver with recovery 
(abi.Feb 291 

SHOULDER , 

— calafication of the supraspmatus tendon Infiltration ther- 
apy with local anerthesia and multiple needling (ab) I 
Norwich Jan 144 

—causation and treatment of pamful stiff shoulder subdeltoid 
bursitis periarthritis tendinitis and adhesive capsulitis 
(ab) Henry W Meycrding and John C I^nns May 764 
dislocationB / x r 

— bone block method for recurrent dislocation (ab) Ivar 
Palmer and Anders Wld6n Jan 144 
— recurrent dislocation (ab) J Crawford Adams Jan 143 
SHUMAN H H Infantile cortical hyperostosis (ab) Jan 142 
SIDEROSIS . . ^ .X . ^ 

—clearing of x ray shadows in welders sidcrosls (ab) A^ T 
Doig and A. I G McLauchlln May 749 
SIFFERT de PAULA e SILVA, gERALDO A simple method 
for computing the \olume of the human gallbladder Jon 
04 

SIGMOID 

— evaluation of roentgenologic diagnosis of lesions of rectum 
and sigmoid (ab) W W Green Jan 141 
cancer 

— ulcerating carcinoma case with unusual roentgen picture 
(ab) Maurice Feldman et al May 7o9 
volvtuns See Intestines 
SILICOSIS See Pneumoconiosis 

SELVANI H L and McCORKLE H J Temporary failure of 
gallbladder visualisation by cholecystography in acute 
pancreatitis (al^ . Maj 769 

SILVEkMAN, FREDERIC N Skeletal lesions in leukemia 
Clinical and roentgenographic observations In 103 infants 
and children, with a review of the literature (ab) .May 760 
SILVERMAN, GERTRUDE, and ANORIST, ALFRED lobar 
adenocarcinoma of the lung simulating pneumoma Re 
port of two cases (ab), Feb 2S4 
SILVKUS, ESTHER. See B^RE, HUGH F 
SIMKm, BENJAMIN See PRINZMETAL, MYRON 
SIMOl^ ALEXANDER- See CHODOFF PAUL 
SINGLETON A C Radiological aspects of peptic ulcer (ab) 
April 604 

SINNER, B L Unusual anomaly of the gallbladder and bile 
duct (ab), March 463 

SINUSES, PARANASAL See Manllary Smus Sphenoid Sinus 
SISSON MERRELL A- Rapid cassette changer for angiocardiog 
rapby, March, 410 

SEIANSE, BENGT N , and RIGGS DOUGLAS S Thyrotoxi 
costs factitia (alimentary thyrotoxicosis) Its di^rentla 
tlon from spontaneous thyrotoxicosis with the aid of radio- 
actlN e iodine (ab) June 004 

SKIN 

See also Dermatitis Tumors angioma 
— anti histamine omtmeots for slnn protection in radiation 
therapy M Paul Mams April 579 
SKIODAN Sec Fall opian Tubes 
SKJOLDBORG HENNING On 
extra utenne pregnancy (ab) 

SKULL See Cranium 
SLAUSON, D B See TROUT, E, DALE 
SMEDAL, MAGNUS I , and SORNBERGER, C FRANKXIN 
Cholangiography (ab) May 700 
See HARE HUGH F 

SMELSER, GEORGE K- and PFEIFFER RAYMOND L, 
Infiucnce of grenr ra>"8 on cell dl^’lslo^ and wound healing 
m the comenl epithelium (ab) Jan 150 ^ 

SMITH ADELAIDE R- and PERINA, ARTHUR E Pneumo- 
coniosis from synthetic abrasue materials (ab) Anrlt fiflO 
SMITH. BEVERLY C and QUIMBY EDITH H R^lo"cti%e 
st^ium in peripheral \'ascular disease studies (ab) April 

SMITH FRANK R., and BOWDEN. LEMUEL Cancer of the 
corpus uteri following radiation Ihcrapj for benign utenne 
lesions Cab) Ma> 774 

SMITH MARCUS J , and STENSTROM, K- WILHELM 
Parotid tumors Reincw of ninety three cases n\^ 

SMITHWICK OPERATION See \er%cs ^a^cSic ^ ^ 
SMYROTOpS, P C D.iplawm.nt of tho ^ the left 

D[acno!ticin..BOi6canceDrMcBnrne> 5 point 

SNIDER 'fe. S HENSHAW, P S 
SNURE. HENRY (obit) ^loxch 430 

SNYDER, LEOPbLD J , imd WILHELM SEYMOUR R 
Multiple myeloma with spinal cord compression 7s th- 
f .nitial finding (ab) Mnj 763 mprcssion as the 


h> sterosalpingographj 
May 7fl0 


and 


SOBEL, A-, and SOBEL, P Isolated fracture of the trapezium 
(ab) JoTL 146 

Radiotherapy for plantar worts (ab), Aprfl 618 
SOBEL.P ^SOBELA _ ^ 

SOBIN, SDOKEY S See PRINZMETAL, MYRON 
SODIUM 

radionctfre See Radioactisutr 

SOLKYj MAYO H , and MILLERj EARL R. Treatment of 
Gmves disease with radioactive iodine (ab) Jan 164 
SOMERVILLE, E W , and WISHART, J Pott a disease of the 

spine with rupture of the aorta (ab),April, 012 

SORNBERGER C FRANKLIN See SMEDAL MAGNUS I 
do SOUSA, AIRES See de CARVALHO, LOPO 
SOUTH AFRICA 

■ — a case of tuberculosis (tuberculosis control) (ab), B A Dor 
mer Tan 130 

SPAIN, DAVID M , and LESTER, CHARLES W Time ele 
ment in the development of irrecersible bronchiectasis 
(ab), April 599 

SPALDINCk CHARLES K. See COWING, RUSSELL F 
SPEERT HAROLD Late recurrence of cer\ ical carcinoma 
following radiation therapy (ab) March 403 
SPELLBERG, M A., and ZIVIN, SIMON Amebiasis in vet- 
erans of World War II with special emphasis on extra 
intestinal complications including a case of amebic cere- 
bellar abscess (ab) Feb 291 
SeeBRALOW S P 

SPENCER, GEORGE E , and KENT, EDWARD M Diagnosis 
and treatment of bronchiectasis (ab), June 891 
SPKRMATOCYSTITIS See Semmal Vesicles 
SPHENOID SINUS 

— roentgen dlamosis of fluid In th6 frontal and sphenoidal 

sinuses (abL Dag Turesson Feb 280 

SPHINCTER MUSCLES. See Ureters 
SPIES, TOM D See MANN, ARVIN W 

See PYLE, S IDBLL 

SPINAL CANAL ROENTGENOGRAPHY 
See also Spine mtcrvertebral disLs 
— cermcal subarachnoid space with particular reference to 
syringomyelia and the Arnold Chian deformity Joseph 
H Marks and Kenneth K Livingston Jan 03 
— pantopaque mjelography m diagnosis of Ajpold Chian roal 
formation without concomitant skeletal or central nervous 
s^tera defects (ab) Bernard S Epstein Feb 280 
— teehmc of lumbar pncumomyelography (ab) Olle Olsson 
Jan, 146 
SPIHaI CORD 

— compression due to direct extension from a tuberculous pul 
monary abscess (ab), John R. Norcross Apnl 009 
— multiple myeloma with compression as imtial finding (ab) 
gpj,jgEeopoId J Snyder and Seymour K Wilhelm May 763 

— pseudoarthrais in lumbosacral spine (ab), Mather Cleve 
land eta] March 460 
abnormalities 

anomalies of spme in anomalies of \iseera and constitution 
radiologic conWbution to the physiology of development 
Of man and to the understanding of bearing of anomalies of 
echlno^MMis"**^*''’ Johan Torgersen Apnl 009 

secondaiy echinococcosis of vertebral column with possible 

inte “ertebKkT^ 

discrepancies in myelography statlsUcal survey of 200 
“'J^somg pantopaque myelography 
(ab) William B Scoville et al April 010 

root defect m lumbar myelogram by abrodil 
4 StenstrOm Apnl 611 

ostcoarthritiB 

I*'"-' (radiculitis) simulating coronary 

&aud M«|?tvnfar70T"^'^^ 

osteomyelitis 

salmonella osteomyelitis associated with abdominal aortic 
tuberanl^” ““ ^ Dehiinger Apnl 011 

~"’°and"j'w?haS‘A™r8‘0Sl°'‘*°^^‘‘’’) ® ^ SomerviUe 
tamoni 

dlagnc«tic points ot view on spinal tumors in 

^*ldren (ab). Olle Olsson Apnl, 012 
wonndB and Injuriea 

—paraplegia m cervical mjunes (ab) Roland Barnes April 

—paraplegia m hypereitension cemcal mjunes with normal 
010 Taylor and 

SPITZER RICHARD and PMCE, L WOODHOUSE 

hlAL^R, LEONARD K., and m6sKOWITZ MORRIC t 

w«BiSf'{?iiaa2| oil. 

STATISTICS 


400 

SeeARNESON.A N 


“^7w B^g Fet^o'r” radiotherapy (ab) 
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STAUFFER, HERBERT M , and JORGENS, JOSEPH 
Electrokymography of the heart and great \cssels 
Correlation vrith roentgenk>TnogTaphi in clinical case 
studies April 488 

STECHER, ROBERT M , and HAUSER HARRY Heberden s 
nodes Roentgenological and cUnical appearance of de- 
generati\e joint disease of the fingers (ab) Feb 29o 
STEELE J D See LANG V F 
STEIGER, W A. See HOUSTON, GILBERT 
STEINBERG, ISRAEL See DOTTER, CHARLES T 
STEINHAUSEN T B See RAMSEY G H, S 
STENSTROM, RASMUS Widening of the root defect in lumbar 
m\ elogram by abrodil (ab) April 611 
STENStROM K- Vm^HELM Sec SMITH, MARCUS J 
STERILITY See Fallopian Tubes 

STETTBACHER, H R. Diagnosis of unilateral total lung 
obscuration of rare etiology a case of congenital left-sided 
pulmonarv atelectasis with saccular ectasia of the large 
bronchi (ab) Maj 748 

STEVENS LLOYD W See BROOKS FRANK P 
STEVENSON C A and YATES C V7 Accuracy of roentgen 
dtagnosi's of berugn gastric ulcer Alay 633 
STEVENSON, VERNON L See HICKEN N FREDERICK 
STEWART, FRED W See CAHAN, WILLIAM G 
STILBAMIDINE 

— coexisting multiple mveloma and Paget s disease of bone 
treated with stilbamidinc (ab) Carl Reich and Alexander 
E Brodskj June 897 
STOMACH 

See also Gastro-Intestmal Tract Pylorus 
— partial gastrectomy clmica! gastroscopic and radiological 
considerations (ab) Lloses Paulson and Eugene S Glads 
den Maj" 756 

— principle of ev'acuation of stomach in infants and prematures 
a non radiologic study (ab) S Vendcl Feb 28S 
— retrogastnc space rocntgenographically considered Herbert 
Lobscnz and Russell R Jauemig Ma\ 701 
— study on the occurrence of pneumopenloneum after gastros 
copy and the observance of interstitial emphysema of 
stomach (ab) James Myhre and J \l!cn V ilson June 
894 

abnormalities 

— diagnosis of congenital obstruction of stomach and small m- 
testine m the newborn Enc V Baeycr Feb 157 
cancer 

— caranoma m a thoraac stomach (congenital short esophagus) 
(ab) Robert Mailer March 4o0 
—introduction to symposium on cancer of esophagus and gas- 
tric cardia (ab) George T Pack ^lay 772 
—prepyloric spasm simulating gastnc malignancy (ab) Allan 
L Cohn and Rubin L Gold Apnl 005 
— problem of early diagnosis (ab) Albert W Hartman Jan 
140 

— roentgen diagnosis of cancer of cardiac region (ab) Robert S 
Sherman May 7o0 
cardiospasm 

— With associated pulmonary disease (ab) T G Heaton Apnl 
o99 

dilatation 

— roentgen examination in acute dilatation (ab) J Frimann 
Dahl Feb 288 
diverticula 

— malignant disease of stomach simulating di\erticulum 
(ab), Charles D Armstrong and Dwight L Wilbur Feb 
287 


— pylonc obstruction due to gastnc diverticulum case (ab) 
J G Probstein and Leo A Sachar March 4o2 
— report of 20 new cases (ab) S P Bralow and ^1 A Spell 
berg June 893 

hernia See Hernia diaphragmatic 
motility 

—effect of tetraethylammomum chlonde on gastnc motility in 
man (ab) Donald C Dodds ct al May 756 
mucosa 

— prolapse 6 cases (ab) Ira A Ferguson ilav 7o7 
— prolapse through pylonc canal into duodenum 16 cases 
diagnosed roentgeuologically (ab) Isaac H ^lanmng 
Jr and George P Highsnuth Mareh 451 
— relaxation of gastnc mucosa producing pylonc obstniction 
(ab) Alfred Zacho June 893 

— studies on motility of gastnc mucosa in dogs preliminary 
report (ab) Frank P Brooks et al March 461 
— transpylonc herniation of redundant gastnc mucosa (ab) 
K K Nygaard and Alexander Lewitan Feb 288 
obstruction ^e Intussusception Stomach abnormalities 
roentgenography 

— diagnosis of gastnc disease should radiology of the stomach 
be abandoned? (ab) V J KinscUa May 766 
tumora 

— benign myoma case (ab) O W Husebye May, 7o7 
— cavenious angioma (ab) Rosano Imp^omeni and Aldo 
Greco June 894 

— diagnosis of pnmary Hodgkin s disease of stomach Everett 
L Pirkey and Sava M Roberts Jan 75 
— leiomyoma of esophagus and cardta of stomach (ab) Roger 
A Kenworthy and C Stuart clch Apnl 604 
— leiomy osaxcotna review of 16 cases and a report of a case of 
tnuliiple leiomyosarcomas of stomach (ab> Cho-^es P 
^tarvlTl and V» altman Waller* June 894 

•■malaUnK ^aitric d.^ erticnlum (ab) 


vanx 

— esophageal and gastnc vances with report of case (ab) 
Hugh F Hare, et al ^lay 7oo 
STONE MEI-SHIN Sec HUANG CHIA-SSU 
STRATIGRA PHY See Body Section Roentgenography 
STRAUS DAVTD C Intracramal pneumocephalus report of a 
case (ab). May 744 
STREPTOMYCIN 

— Q fever case treated with streptomycin (ab) Leon Roso\ e 

etal May ,752 

STROUD, MORRIS W HI See STROUD WILLIAM P 
STROUD a WILLIAM D , STROUD, MORRIS W , m, and 
MARSHALL, DAVID S Measurement of the total 
transverse diameter of the heart bv direct percussion 


(ab) , April 601 
STRUG, LAWRENCE 


H Antenor dislocation of the elbow with 
fracture of the olecranon (ab) May, 705 
STUDY, ROBERT S , and MORGERSTERN, PHILIP Co- 
existing pulmonary cocmdioidomvcosis and tuberculosis 
(ab) M^ 761 

STURKIE PAUL D , PINO, JOHN A , WEATHERWAX, J L , 
DONNELLY, A J , and DORRANCE G M Effect of 
X rays on fertiliU in white leghorn male chickens treated 
before puberty Jan 112 

STUTZER, I M Carcinoma of the uterus and pregnancy (ab) 
Jan 161 

STYLOID PROCESS See Temporal Bone 

SUBARACHNOID SPACE See Spinal Canal Roentgenography 
SUBMAXILLARY REGION 

— phlebolith of antenor facial vem case (ab) James L Me 
Crory and Moms Davudson Feb 281 
SUN, KO~CHI Cbaractenstics in hystcrosalpmgograms in 

tuberculous salpingitis and endometritis (ab) May 766 

SWENSON ORVAR Diagnosis and treatment of atresia of the 

esophagus and tracheo-esophageal fistula (ab) Jan 140 

SWENSON, PAUL C Mass surrey of the gastro-intestmal 
tract (ab) Jan 140 

- a nd HART FRANCIS F Roentgen diagnosis of tumors of 

the urinary tract (ab) June 899 
SWERSIE ALLAN K- Value of urography in eluadation of non 
urologic complaints (ab) June 899 
V SYDOW, GERT Devdopment of rickets m premature m 

Cants (ab) Feb 293 

SYNDACTYlIA See Fmgers and Toes 
SYPHILIS 

— -interatnal septal defect associated with ^philitic aortic in- 
sufficient (ab) Moms Lipson Feb 287 
STRINGOMYEUA 


— cemcal subarachnoid space with particular reference to 
syringomyelia and the Arnold Chian defo rmity Joseph H. 
Clarks and Kenneth E Livingston Jan 63 


T 


TALBOT TIMOTHY R. Jr , QUIMBY, EDITH H , and 
BARACH ALVAN L A method of determining the site 
of retention of aerosols within the resfuratory tract of man 
by the use of radioactive sodium Prdimmary report (ab) 
Jan lo4 

TALC See Pneumoconiosis 
TALUS See Ankle 
TARSUS 

— bilateral osteochondntis of tarsal navicular and the first 
cuneiform case (ab) Arch F O Donoghue et al June 
899 

TAYLOR ALEXANDER IL and BLACKWOOD, WILLIAM 
Paraplegia in hyperextension cervical injunes with normal 
radi^ra^c appearances (ab) Apnl 610 
TAYLOR, HENRY K. An apparatus for automatic multiple ex 
posures Jan 107 

TAYLOR, HOWARD P Clmical interpretation of x ray pel 
vimetry (ab) May, 707 

TAYLOR LATOISTON S See DAY FRANK H 
TEMPLETON FREDERIC E P eptic ulcer the Importance of 
films m diagnosis June 777 
TEMPORAL BONE 

— elongated styloid process further obscr\ations and a new 
syndrome (ab) Watt W Eagle Apnl 596 
tumors 

— angiosarcoma of petrous portion case (ab) Joseph M 
Kmkadc Feb 294 

— eosmophilic granuloma associated with diabetes insipidus 
case (ab) J Lewis Dill May 762 
— pneumographic study of tempioral horn with speaal 
reference to tumors lO temporal region (ab) Erick Lmd 
gren April 696 
TENDONS 

— causation and treatment of painful stiff shoulder subdeltoid 
bursitis penarthntis teudmitis and adhesive capsulitis 
(ab) Henry W Meyerding and John C Ivins May, 764 
supruplnatat 

—-deification mfiltration therapy with local anesthesia and 
multiple needling (ab), I Norwich Jan 144 
TEPPER, R, See NICHOLAS. F G 
TERATOMA* See Tumors teratoma 
TESSMER, CARL F See TULUS, JOHN L 
TESTES 
tumors 

— report of 250 cases (ab) Lloyd C. Lewis March 463 
— roentgen therapy of malignant tumors (ab) Eugene T 
Leddy June 902 

— tumors of testicle (ab) Hans R_ Sauer et al April 617 
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TESTOSTERONE See Androgens 
TETRAETHYLAMMONIUM CHLORIDE 

— effect on gostnc motility in man (ab) Donald C Dodds et al 
May, 760 

TETRALOGY OF FALLOT See Heart abnormalities 
THAYSSEN, VIGGO E Influence of castration by roentgen on 
caranoma of the breast (a^ Feb ^303 
THOMAS, S F , and GARLAND, L J3 Roentgen cardiac 
kymography electrocardiographic correlation (ab) Feb 

See GARLAND L HENRY 

THOMPSON, FREDERICK JL See CLEVELAND, MATHER 
THOMSON J J See RAMSEY G H S 
THOMPSON WILLIAM P and JELLEN, JOSEPH Heart 
sire in four by five inch films (ah) March 448 
THORACOPLASTY Sec Thorax 
THORAX 

See also Heart Hemothorax Lungs Mediastinum etc 
— contralateral fracture of first and second nbs following 
thoracoplasty (ab) Albert Guggenheim and Bernard 
N E Cohn May 765 

— intrathoracic extension of hepatic tumors (ab) Herbert D 
Adams May 700 

— pleural fat pads a cause of thoracic shadows (ab) Leonard 
C Evander April 000 

— post thoracoplasty pulmonary hernia, 4 coses (ab) Irving 
Pine and Philip Morgenstern May 750 
— skeletal thoracic alterations in diagnosis of pulmonary 
tumors (ab) Giovanni Gardella Feb 284 
roentgenography See also Tuberculosis Pulmonary mass 
roentgenologic surveys 

— lateral tomogram in normal subjects (ab) Chatton and 
Maleki Jan 135 

— significance of triangular hilar shadows in roentgenograms of 
infants and children (ab) Rolfe M Harvey and Ralph S 
Bromer May 747 
tuberculosis 

— of chest wall (ab) Chia Ssu Huang and Mei Shin Stone 
March 446 a. 

tumors 

— roentgen studies (ab) Howard P Doub May 745 
wounds and injuries 

— important sequelae and complications of hemothorax result 
mg from penetrating wounds of the pleural ca\ity (ab) 
Stuart P Barden March 447 

— shadows resembling a cavity in laminagramfl due to a 
shell fragment in the chest wall (ab) Roger Even and Guy 
Monn June 890 

— subcutaneous emphysema following chest trauma onaUsis 
Sheinfeld Jan 135 

THROMBOPHLEBITO 

T^™g^«°gjg'adiation John S Bouslog Feb 216 

— thrombosis of inferior vena ca\a due to hypernephroma (ab) 
Martin M Fisher and Norton D Ritz April 610 
coronary 

—hiatus hernia confused with thrombosis (ab) George C Lmn 
Jan 130 
mesentenc 

— roentgenologic evidence of biliary regurgitation roent- 
genologic contributions to the diagnosis of hypoparathy 
roidism appendicitis mesenteric thrombosis (ab) Harrv 
M Weber Apnl 616 ^ 

THYROID 

See also Goiter Exophthalmic 

factitia (alimentary thyrotoxicosis) its 
differenUation from spontaneous thyrotoxicosis with aid 
of rad.oocti\e lodmc (ab) Bengt N Skanje and Douglas 
S Riggs June 004 
cancer 

— camnoma WUHam E Howes and Merrill N Foote April 


—spontaneous and expenmentall. Induced uptake of radio- 
actls e iodine ^ metartases from thyroid caranoma pre 
tumora'""^ Import (ab) S M Scidlin et al May 773 


of, ‘““ora benign and malignant as 
tliar edition of radioactive loi^e (ab) 
RulonW Rawson et al Jan 163 

TLBlA 

—congenital pscndarthrosis foUow up study after massive 

—lengths of femur and tibia norms denied from orthoroeot 
genopara of from file years of age untfi^nl 

GrTl Feb “"93“'’^ M-rgaret Anderson anfwinM 
—opisthotonos ;etaHs in breech presentaUon case with hi 

fractures 

-of condjleslniolidng knee joint, (ab) Edwin F Cnie Feb 
tuberosity 

— Osgood Schlatter s disease (ab) E S R . «« 

— Schlatter s disease (ab) WflliamW 

TTri: March ^ 

‘Tb‘''5S'-o'-&SSS;.S s-j-juvs;, -.y 


the 


TIN OXIDE See Pneumoconiosis 
TINEA See Ringworm 

TOD, MARGARET C Treatment of cancer of the maxillary 
antrum by radium (ab) May 771 
TOMOGRAPHY See Body Section Roentgenography 
TONSILS 

— roentgen examination of lingual tonsil (ab) S5lvc Welin 
May 746 

TORGERSBN JOHAN Anomalies of the spine in anomalies of 
viscera and constitution A radiologic^ contribution to 
the physiology of development of man and to the under- 
standing of the bearing of the anomalies of the spine on 
pathology (ab) April 609 

TORRE JOSfi M , and VILLARREAL RAM(5N Radiological 
changes in the gastro-intestinal tract of a patient followmg 
the Smithwick operation (ab) Feb 287 
TORULOSIS 

— roentgen changes produced by diffuse torulosis in the new 
bom (ab) Edward B D Neuhauser and Arthur Tucier 
May 744 

TOUSSAINT, C H C Sec PAGEL WALTER 
TOWNSEND. H L See HAGAN, HART 

TRACEY MARTIN L Habitual prepyloric spasm (ab) May, 
767 

TRACHEA 

— compression of trachea by anomalous innominate artery 
an operation for its rebef (ab) Robert E Gross and Ed 
ward B D Neuhauser March 449 
cancer 

— carcinoma (ab) Clarence W Engler May 746 
diverticula 

— m^tipl^c diierticula case (ab) Karen Nielsen Apnl 000 
natnia See Fistula 
foreig n bo dies See Foreign Bcxlies 
TRAPE^ZIU M See Wnst 

TRAPP ETHLYN and HARDIE, MARGARET Radiation 

TRAUMA ‘“S’e H^^Thn^x”' eJe 
TRICUSPID VALVE 

— ati^la ofj^cuspid valve with transposition of great vessels 
TPIMRI^ Howard, March 449 

twe'*4^(‘ab)“AS;,f “69““”“'^ tuberculosis 407 consecu 
TROUT E dale, GRA^S D E and SLAUSON, D B 
TURF^fn nirc radiography May 669 
^®bmtei®Pulton®“y°“ Tubes Spine Tu 

TUBERCULOSIS, PULMONARY 

"'‘Vl transformation into miliary 
Ja^30 ^ Mailer and Alberto PedrazzS^ 

of cavities anditstherapeuticapplica 
tion (ab) Gustav Maurer Apnl 698 uucappiica 

~^JoX‘li°^Fe‘{J'’fir’°’‘’ Cab) Lewi, S 

May 761 A Dickie and Elizabeth A Clark 

~“f«ratl2nro'’f dlstiL"""/ , I Initial mam- 

course of disease Hnr)nrr ®cbavior of imtial lesion and 
Reisner Feb^281^ ^ ^ observation period (ab) David 

~‘’““bj°^alt™pL'^riS.d diagnostic errors 

-pneumopentoneum in treati^nt 891 

(ab) Harold G THm^R^rt 

Xnl 697“^'"^'’"'’'^“P’‘“'Iy(ab5 Charles R AlUvm ' 

“«Cab) Joseph 

-aeddenw^ extrapleural pneumothorax (ab) Olle Olsson 
mass roentgenologic inryeys 

“^ra;"i;S?v'eyi'(:g) LTRan’‘h‘' “■><1 mass 

-rrpzrienee In ZuAgh „rth 

of oicr 66 000 cases i^cstii^TLl ind ^*’“‘'”^‘8“ “Indy 
i?.Pm'-ratiie medidne (ab) ^ ^ A study 
Feb 282 ^ ^ Fischer and H IL 
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TUBERCULOSIS, PULMONARY, hubs surveyB— con/ 

— screen photography equipment for easier detail photography 
^th routine roentgen diamosis vrotk (ab) Carl WegeUus 
and Kaj Koschis Jan 147 

— solution of technical problems connected ^rith economical 
light weight apparatus for mimature radiography (ab) 
Kaj W Voschis Feb 300 

— yearl> re-exanunation of a factory group b> mass radiography 
(ab) W Pointon Dick April 598 
roentgenography Sec also Tuberculosis Pulmonary mass 
roentgenologic sun ey s 

— expiration films Cab) D I Adler Jan 136 
— minimal tuberculosis Problems in roentgenologic inter- 
pretation I D Bobrowitz and Allan Hurst April 519 
— radiological approach (ab) S 1C Montgomery, Jan 136 
TUCKER, ARTHUR See NEUHAUSER, EDWARD B D 
TULUS JOHN L , TESSMER CARL F CRONEITE, EU- 
GENE P , and CHAMBERS, P W , Jr Lethal dose of 
total body x ray irradiation in swine ^March 396 
TUMORS 

See also Cancer Sarcoma and under names ol organa 
— aberrant tissue developments in rats exposed to beta rays 
late effects of beta rays P S Henahaw R S Smder 
and E F Rile> March 401 
adenoma See Bronchi Lnngs Parathjroid 
angi 0 en d 0 th e U o ma 

— angiCKpithdioma (endothelioma) of the poatnasal space 
fab) A.E Cruthirds Feb 280 
— skeletal hemaogio-endothelioma case (ab) Emtl D W 
Hauser and George A, Constant April 608 
angioma 

-—cavernous angioma of stomach (ab) Rosano Impallomeni 
and Aldo Greco June 894 

— ca% emous hemangioma of the kidnej (ab) Alan J Chenery 
and Alfred H Benson Jan , 146 
— disfiguring set^uelac from radium therapy results of treat 
ment of a birthmark adjacent to the ^east in a female m 
fant (ab) G B Underwood and L Edward Gaul April 
620 

— foolproof radium technic for treatment of hemangiomas 
(ab) George C Andrews Feb 304 
— some considerations regarding treatment of hemangiomas 
(ab) Richard H Chamberlain and Eugene P Pendergrass 
April CIS 

cholesteatoma. See Tumors epidermoid 
chondromyxoid fibroma 

—distinctive benign tumor likel> to be mistaken especially for 
chondrosarcoma (ab) Henr> L Jaffe and Louis Licbteo 
stein March 454 
dermoid 

—dermoid cysts and teratomas of mediastinum with unusual 
features (ab) Herbert C Maier June 893 
dysgenomoma. See Tumors semmoma 
epidermoid 

-diploic epidermoid and extra-dural pneumatocele cranial 
defects and deformity (ab) Joseph E J King May 744 
— intravenlncular epidermoid characteristic pncumoenceph 
Biographic findings Hany Hauser and C5haries W El 
kins Jan 69 
Ewing's 

— of nb (ab) Edward M Rent and F S Ashbum May 762 
experimental 

— radiosensitivity of tumors autogenous to homozygous hosts 
further studies Anna Goldfeder Feb 230 
fibroma See also Tumors chondromyxoid fibroma 
— ^juvenile nasopharyngeal angiofibroma (ab) Hayes Martin 
et al Feb d05 

Kmkenberg See O' ary tumors 

metastasei See ^ucer Ovary tumors Sarcoma 

myeloma 

— plasma-cell tumors (ab) George Lumb and T M Prossor 
Jan 143 

— solitary mjcloma of mandible (ab) Richard Spitzer and L 
Woodhouse Pnee Apnl 612 
myoma 

— benign myoma in stomach case (ab) O W Husebyc May 
757 

— leiomyoma of esophagus and cardia of stomach (ab) Roger 
A Kenwortby and C Stuart Welch April 604 
— myoblastoma oi bronchus (ab) Alv in R. Kraus et al ^^ay 
747 

— sublingual rhabdomyoma (ab) T E Beyer and J R. Blair 
Apnl 596 
osteoma 

— multiple osteoma of mastoid caMt> (ab) Wiliam 
Marrocco Apnl 59G 

—osteoid osteoma (ab) Raphael Ik Goldcnberg Feb 294 
— osteoid osteoma (ab) J E Pritchard and J W M V" 
May 7G2 
papilloma 

—of gallbladder case (ab) Gordon McHardy f' ^ 
wards Ma> 761 

— treatment of bladder tumors (ab) Ar^'h 
902 

plasma-celk bee Tumors myeloma 
polypi 

— familial pol>po^ts and carcinoma of the 
L Csles Jr May 7o8 
temlnotna 

— d>sc:trminoma case with pulmonary ^ 

^eatment with irradiation and male 
Rmw, Mrt J W Kelso March 307 


teratoma 

—dermoid cysts and teratomas of mediastinum with unusual 
features (ab) Herbert C Moicr June 893 
WUmi' See Kidneys tumors 

TURESSON, DAG Roentgen diagnosis of fluid in the frontal 
and sphenoidal sinuses (ab) Feb 280 

TWINS 

— myositis ossificans progressiva in homorygotic twins (ab) 
Jacob H Vastine II et al Jan , 145 
— pulmonary tmlafication in twins (ab) Gilbert Houston and 
W A- SteigCTj^M^ 751 

TWOMBLY, GRAY H, and CHAMBERLIN, J ALLEN 
Intravaginal roentgen therapy in cancer of the cervix 
uten Jan 14 


UEHLINGER, E Sec SCHINZ, H R 
ULCERS 

peptic Sec Peptic Ulcer 
Taxation. Sec Radiations injurious effects 
ULNA 
fractuiee 

— anterior dislocation of elbow with fracture of olecranon (ab) 
Lawrence H Strug May 76o 
ULT RAVIOLET RAYS See Cornea 

UNDERWOOD G B , and GAUL, L EDWARD Disfiguring 
sequelae from radium therapy Results of treatment of a 
birthmark adjacent to the breast in a female infant (ab) 

Apnl 620 

UNDULANT FEVER 

—pulmonary brucellosis (ab) William A Harvey Apnl 
o99 

—radiologic appearance of osteo-articular lesions of Malta fever 
(ab) P B^toulieres and A- MaJeki Jan 142 
UNRRA 

—some radiologic cxpenences with UNRRA m China F A. 
Ford Feb 252 
URETERS 

- — roentgenologic changes in unnarw bladder and distal portion 
of ureters in spermatocystitis fab) Gunnar Edsman hlay 
769 

—role of the sphincters in the pelvis of the ureter (ab) Cecil 
J A- Woo^de May 768 
abnormalities 

—congenital megaloureter and h>droureter pathogenesis and 
classification (ab) G E Irvin and John E Kraus May 
708 

• — diagnosis and management of ectopia (ab) Thomas D 
Moore June 900 

— recognition and surgical correction of retrocaval ureter 
case (ab) C X> Creev^ June 901 
— retrocav al ureter case fab) P P B McElhinnev and John 
W Dorsey Feb 299 
dilatation 

— typical roentgen picture of v ery large ureteroceles (ab) TJlf 
Rudfae 768 

obstruction 

— iliac lymphadcnopatby as cause of obstruction (ab) Victor 
F INlarshall and Moms Schnittman Feb 299 
URETHRA 

— role of external urethral sphincter In the normal bladder and 
cord bladder (ab) John L Emmett et al Feb 299 
cancer 

— radium therap> in caremoma of female urethra Robert E 
Fnckc and James T McMillan Apnl 533 
roentgenography 

— roentgen aspect of prostatic cancer by urcthroev stography 
(ab) Nils P G Edhng May 769 
— urethrography diagnostic aid m diseases of lower urinary 
tract (ab) ^Tlliam E Good>car et al May 769 
URINARY TRACT 

See also Kidneys Pyelography Ureters Urethra 
— influences of posture on u^ar> tract in pregnancy (ab) 
John Parks and Michael A. Puzak March 469 
tumors 

— roentgen diagnosis (ab) Paul C Swenson and Francis F 
Hart June 899 
URINE 

— effect of radiation therapy on the unnary excretion of niadn 
and nboflavnn m patients with malignant diseases rela- 
ij to radiation sickness J L Jarvis and David 
Apnl >7 1 

(secretory pressure of unne m 
o and Giuseppe Longo April 

v^lslocation of the hip joint 
treatment late complica 
897 

nature of the traumatic 
end results (ab) May 
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(ab) March 
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UTERUS — coni 
cancer 

— cancer of corpus foUowinc radiation therapy for benign 
uterine lesions (ab) Frank R Smith and Lemuel Bowden 
May 774 

— carcinoma and pregnancy (ab)j^I M Stutrer Jan 161 
—carcinoma of cervical stump William E Costolow Jan 41 
— cervical cancer intravagtoal roentgen therapy Gray H 
Twombly and J Allen Chamberlm Jan 14 
—cervical cancer new apparatus for radium treatment (ab) 
E F Grenier Jan 161 

—cervical carcinoma analysis of technical factors and results 
of treatment Description of lmp^o^ ed radium applicator 
(ab) G E Richards Jan 149 

— cervical caremoma complicatmg procidentia uten (ab) 
Dorothy L Ashton Jan 160 

— c er v i cal carcinoma end results in treatment (ab) H ICChlcr 
and F Haenisch Jan 160 

— cervical carcinoma in urban population (ab) A. W Diddle 
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Speed you need IS yours when film, 
and chemicals bear the Kodak labeL Then, b 



cause these products are made to work togethe 
the radiographer is assured the utmost in spee 
in every step, from initial exposure to final pro' 
essing the maximum in over-all results 

KODAK PRODUCTS FOR RADIOGRAPHY 

Blue Brand and No-Screen Medical X raj Films Photofla 
Films for photoradiography Periapical and Occlusal Dent 
X ray Films Fine Grain, High Definition, and Ultra-Spee 
X raj Intensifying Screens Exposure Holders Safeligf 
Lamps and Filters Identification Pnnter Processin 
Hangers Liquid and Powder X ray Developers Fixers, an 
Replenishers Electric Chemical Mixers Thermometer 
Film Corner Cutter Illuminators 
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KODAK SCREENS— 
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a Standard BaS 04 
b GE Barium SuHale 
e GE Bari 0 Pake 


After 

Mixing 


After 
6 hovn 




IMDIIIliWIIIC PROOF W 
OF DARI-O-PIIOE M OPAQOE 

New General Electric X-Ray product holds barium in suspension 
throughout G~l survey period. 


This new opaque medium — exclusive with 
General Electric X-Ray — contains approxi- 
mately 96 7% USP barium sulfate by wel^t A 
new suspension agent produces a homogenous 
mlxtmre which remains In suspension for days 

Barl-O-Pake closely simulates the contents 
of a normal fasting stomach It contains no 
giuns or resins, no meal or other material hav- 
ing food value Because of this and because 
the pH Is closely controlled, Barl-O-Pake does 


esophagus and gastrointestinal tract For use as 
a banma enema, 6 onnces Bari-O-Pake to 2 
quarts of water gives visibility through several 
overlapping loops of Intestine 

Patients will appreciate Barl-O-Pake because 
It Is more palatable and is easily evacuated 
It keeps better than preparations containing 
meals 

Barl-O-Pake is supplied In 5-pound packages 
— either singly or In cartons of six Place a 


not excite the duodenal reflex. Nor- 
mally there is much less delay in the 
initial emptying time of the stomach 
and the time required to outline the 
duodenal cap The time required for 
radiography Is thus reduced 
Barl-O-Pake adheres uniformly to 
the walls of the gastrointestinal tract 
It more clearly outlines the mucosal 
pattern. You may mix Bari-O-Pake 
to any consistency with any propor- 
tion of diluent for studies of the 



trial order with your GE X-Ray office 
— it win cost you nothing if you are 
not enthusiastically satisfied Or write 
for our descriptive folder General 
Electric X-Ray Corporation 4855 
Electric Ave , Milwaukee 14, Wise 


GENERAL^ ELECTRIC 
X-RAY CORPORATION 


Gtntrjl Elcclifc X Rjy CofporaUon cmnoftcturci and dlxtrlbutes 
X rtjr am) aFectromedhal RrppDn am) actmorfn x rtr apparatus 
for medical, dtntal and lodustrlal um alectromedicat apparatus. 
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BEVERAGES 


Recent studies by Robei'ts’ utilized a car- 
bonated bevel age as a contiast medium for 
localization of magnetic foieign bodies in the 
abdominal visceial cavity Nemec= also em- 
ployed them in diffeiential diagnosis of retio- 
caidiac shadows 

These two clinical repoits illustiate, in 
part, the usefulness of carbonated beverages 
in the medical field These palatable drinks 
have also been found of value in the diets of 
patients in whom nausea of pregnancy, de- 
hj'^diation oi other special conditions make 
it necessai-y to supply an easily toleiated 
bevel age 

Modem techniques involving the highest 
piinciples of chemistiy, bacteiiology, and 
engineering aie employed in the manufacture 
of this wholesome refieshment 




1 Roberts, W E Laryngoscope 58 155 Feb 1948 

2 Nemec, S S Radiology, 50 174, Feb 1948. 
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WASHINGTON 6, D C 
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for outstanding performance! 


In addition to the many normal features 
required of any good X ray control, the 
Norelco PH 250 proindes 


2 Safety tuner lunttmg ctrcuits tnth 
ndtcattog stgnal lamp, safeguard, X r v 


1 Separate and independent K\T con- 
trols for fluoroscopy and radiography, 
permittmg radiographic KV i alues to be 
established without disturbing tbe 
fluoroscopic control during the rapid 
spot film change -01 er to radiographic 
exposure setlmgs 


3 Allowance for addition of photo tin, i 

emeutts and other addmon,? .ppa;“f 

A neiN booUet is now avaUablewl. i. 
fuUy describes the many add.t^ ^^ 
features of this control sLd 
copy today your 
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easy 
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decimal model 1000-B 
geiger-muller scaler 


The all new Model 1000-B is built for 
convenient use It -neighs 14 pounds and is much 
smaller and lighter than a portable type-n riter It is fool proof 
and easy to operate The number of counts is indicated directly 
in numerical form — eliminating all calculations or interpolatio 
Scale of 1000 assures greater accuracy Ne-w plug in unit con 
struction makes servicing easier and faster 

The Model 1000 B has a regulated high voltage supply (100 
to 2,500 volts) provision for automatic operation— many other 
features And now 

New more rugged construction 
New mechanical resel register 
Neu parallel filament circuits 
New extremely stable circuits 
Cooler, reliable operation 

The completely new Model lOOO-B is now in full production It 
IS a proven instrument— designed to make nuclear counting work 
easier for you and more reliable 

For a free demonstration -nrite us for the name of the field 
representative nearest you Send for Bulletin No 302 for com 
piece specifications and prices 
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X-RAY 

SYST 


A new feature of the BAR 
RAY stainless steel tank 
units IS the through the 
woir processing system 
The BAR RAY through 
the wall ' processing sys 
tern IS developed around 
o tank unit which is in 
stalled through the wall 
between the dark room 
and the wet film viewing 
room With this system 
all octual processing is 
done in the dark room 
ond completely devel 



oped and fixed films ore passed through the wall into 
the wet film viewing and washing room A unique 
BAR RAY device allows this to be done without per 
mrtting the passage of light from the viewing room info 
the dork room This processing system can be adopted 
for both large and small installations as these tanks are 
custom built to meet any capacity of films 

SOLD ONLY THROUGH YOUR X-RAY DEALER 


Write 
for the 
complete 
BAR RAY 
catalog R49 
today! 



Now available 

— and well worth waiting for 

The INTEGRON IV 

Featured in this new integrating dosage meter 

• Compact and sturdy construction 

• Calibration hermetically sealed in 

• Meter scale cahbrated 0 — 500 roentgens 

• No bearings or rotaung parts 

• Mimmum service requirements 

An instrument which meets the modern need of 
the radiologist 

Consult your eqmpnjent manujacturer 


'Vicloceen 

5806 Hough Ave , Cleveland 3, Ohio 
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ANODE UNIT 


INSERT, TUBE 

The lorgel U backed with a 
heary man of copper giving 
high heal storage capacity Also 
con be used on self rectified 
circuits Con be supplied with 
twin mm or 1J} and 2J} mm 
focal spots 


LOOK FOR 
THIS LABEL 
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EUREKA X-RAY 

3240.51 Narth Kilpatrick Avanue 


SUPERIOR 
QUALITY 

The Eureka rotating anode'^ 
unit IS exceptionally quiet due 
to close bearing tolerances 
^which also eliminate any lon- 
gitudinal play or vibration It 
gives full coverage of a 14" 
by 17" film at 32" distance its 
operating cost is low and it is 
guaranteed for 20,000 expo- 
sures It IS used in the busiest 
hospitals 

The housing can be furnished 
in either black wrinkle or 
stainless steel finish and for 
either plate or trunion mount- 
ing 

For further information see 
your dealer or write for In- 
teresting literature 




TUBE CORPORATION 

Chic« 9 * 41. Illineis 
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